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T/F (TIME/FLOW TYPE) 
FRACTION COLLECTOR 


Let the Technicon Fra¢tion-Collector 
take over the tedious chore of fraction- 
collection in your laboratory . .. it will 
increase work output, give higher reso- 
lution, save staff time and labor. Com- 
pletely automatic, it needs only to be 
set up for a given experiment, which it 
will then carry to completion, turning 
itself off when the job is done. The 
T/F model here will handle routine 
fractionation competently. Based on a 
simple rate-of-flow principle, it will 
collect any number of samples up to 
200, each sample comprising any vol- 
ume from a few drops up to 28 cc (or 
more, on special order). 
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P/E (PHOTO/ELECTRIC) 
DROP-COUNTING COLLECTOR 


For hyper-critical determinations, 
this Technicon Collector employs a 
photo-electric drop counter and 
- totalizer, shown here. Each collection 
will comprise an identical number 
of drops, yielding samples of iden- 
tical volume. Send for the detailed 
bulletin describing these precision 
Technicon instruments. 
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6th Edition this thoroughly revised and rewritten 


C ollege B otany The classification used for the higher 


plants in this text follows almost ex- 
actly that in the new 1950 edition of Gray’s MANUAL. Thus COLLEGE 
BOTANY does not confuse the beginning student by introducing a classi- 
fication system which is different from that which he will encounter in 
advanced field work when using Gray’s MANUAL. Part I of the text 
discusses the individual plant and its life problems, using a woody 
green plant to introduce the student to the basic facts of plant mor- 
phology, histology, and cell structure and function. Part II deals with 
plants as groups in our large vegetation complex. 1949—$5.00 


ef Hylander Formerly Chairman, Botany Dept., Colgate University 
O. B. Stanley Associate Professor of Botany, Colgate University 


300 new illustrations are included in 


text. In rewriting, Dr. Stiles has paid particular attention to the section 
on physiology and genetics and has aimed to make these sections su- 
perior to the treatment of these subjects in other texts. In the chapter 
on the mammal, the cat has been substituted for the rabbit as a type. 
New material has been added on experimental embryology and there 
are new sections on the Rh factor, enzymes, vitamins, neurohumors, 
hormones, radioactive substances, chemical genetics, radiogenetics, 
malaria, and others. An entirely new feature of the book is the addition 
of selected references at the ends of chapters. Published in July—$6.00 
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K. Stiles Professor of Zoology, Michigan State College 
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Seventy-Five Years of 
Chemistry 


HE seventy-fifth anniversary of the American 

Chemical Society commemorates something more 
than a landmark in the life of a professional society— 
it is a milestone in the history of American chemistry 
itself, as a science and as a technology. 

When the society was founded, there was already 
such a thing as American chemistry. In the scientific 
field it was just beginning to expand the wide bound- 
aries of its European scientific parent, though still 
distinctly in the extreme dependency of the infantile 
stage. Technologically it was still in embryo. A sue- 
cessful sulfuric acid industry and proficiency in the 
making of explosives were the principal applications 
through the period of the Civil War. The growth of 
the modern chemical industry has, however, been co- 
incident with the history of the society, whose develop- 
ment has been all but indistinguishable from the ad- 
vaneement of American chemistry in both the scien- 
tifie and technical fields. 

The present-day society, some 66,000 strong, has 
come a long way since that day in 1876 when 35 chem- 
ists met and gave it its name. Until 1890 it might 
almost have been called the New York Chemical So- 
ciety, for that is about what it was in fact. Yet, when 
it launched the first of its publications, it reached out 


to every chemist who read the chemical information 
that the Journal of the American Chemical Society 
contained. The society met only in New York until it 
was 14 years old, but through the Journal its horizon 
and its influence soon beeame national in scope. 

There is some irony in the fact that, in the Diamond 
Jubilee year of the society, it is becoming increasingly 
difficult to draw the line between chemists and scien- 
tists or technologists who, nominally at least, belong 
in other disciplines. Who can say precisely whether 
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physicist or a nuclear chemist? And among chemists 
who are recognizable as such, there has been such a 
countertrend in the direction of specialization that a 
biological chemist and a paint-and-varnish chemist 
searcely speak a common language. So we see at the 
same time a dimming of divisional lines between major 
disciplines and a sharpening of the boundaries be- 
tween specialists. 

Problems such as these have confronted ACS with 
a never-ending series of challenges, which it has met 
with flexibility of organization and constant expansion 
of its services as new needs have arisen. Today it must 
have 20 divisions to accommodate all the specializa- 
tions. There are 138 local sections in 47 states, the 
District of Columbia, Hawaii, and Puerto Rico. It has 
accommodated itself to the geographical dispersion of 
American chemistry and has thereby advanced it. 

Equally paradoxical has been the world situation 
confronting the society. From dependence, American 
chemistry has progressed to interdependence, com- 
bined with a high degree of self-sufficiency. But in- 
creasing self-sufficiency has not led to isolation. On 
the contrary, it is characteristic of the world outlook 
of the society that, in celebrating its Diamond Jubilee, 
it also merges itself in the World Chemical Conclave, 
where international barriers are leveled, as they must 
be in the world of science. 

It would be idle to argue whether the society has 
shaped the course of chemical development, or whether 
the course that chemistry has taken has fashioned the 
society as it is. But it ean be said with confidence that 
the history of ACS, from that prenatal pilgrimage in 
1874 to Priestley’s grave, where it was conceived, to 
the World Chemical Conclave of September 1951, 
where it has matured, gives promise that American 
chemistry will contribute its full share to a future 
in which growth is the most certain element. 

Water J. Mureny 
American Chemical Society 
Washington, D. C. 
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NEW iMPROVED 
ALOE FREEZING- DEHYDRATION APPARATUS 


for cell chemistry and pathology 


Permits Direct Embedding in Dehydration Chambers 


The Aloe stainless steel Freezing-Dehydration Apparatus is 
based on the principles of Altmann and Gersh. Important 
engineering improvements in the new unit include facilities 
for embedding tissue right in dehydration chamber . . . direct 
reading scales for more precise temperature and vacuum control 

. . and flexible vibration proof joints. 


Under accurate controls, the new Aloe Freezing-Dehydration 
apparatus permits tissue to be dehydrated and fixed with 
minimal losses and alterations. Tissue, after preliminary freez- 
ing in isopentane or liquid air, is placed in one of the vacuum 
chambers in the refrigerated compartment. Temperature is 
adjusted from o° C. to —40° C. and vacuum to 0.001 mm 
mercury. If desired, the specimen may be embedded directly 
without breaking the vacuum. Embedding may also be carried 
out in some inert atmosphere such as nitrogen. Sections of 
embedded materials may be used for morphological and cyto- 
chemical studies by numerous methods. 


Jt71580—Freezing-Dehydration Apparatus, with accessory 
equipment. For 115 volts, 60 cycles, A. C. Each. «$2,675.00 


Improved Control Panel includes 
necessary gages for vacuum ond 


Refrigeration Compartment, speci- 
men assembly with embedding caps 
in position. 
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aloe scientific 5655 Kingsbury «+ St. Louis 12, Mo. 
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American Wildlife 


& Plants 


ASIA’S LANDS & PEOPLES, 2/e 

Cressey 597 pages, (text ed.) $7.00 
Fully revised in the light of the author’s first-hand 
observations in Asia, this volume contains new ma- 
terial on Korea, Pakistan, and Indonesia; postwar 
production figures; new and improved illustrations 
and maps. Written with a sympathetic understand- 
ing of the people and their national problems. 


CIVIL DEFENSE in 
MODERN waR 


AMERICAN WILDLIFE & PLANTS 
Martin, Zim, and Nelson 500 pages, $7.50 


Brings together for the first time al! the major re- 
search of the United States Fish and Wildlife Serv- 
ice on American wildlife in relation to the plants 
upon which they depend. An exceptionally author- 
itative and comprehensive reference—containing 
the results of over 65 years of research. 
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CIVIL DEFENSE IN MODERN WAR 
Prentiss 429 pages, $6.00 


A survey of the powers and limitations of the vari- 
ous military agents and weapons which may be ex- 
pected to play a part in any major war of the future. 
Emphasis is upon air attack on civilian populations 
with detailed plans for the formation of civil de- 
fense organizations at the national, state and mu- 


nicipal levels. 


Send for copies on approval 
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REGISTER NOW 


| for the Philadelphia Meeting of the AAAS 


AVOID CONGESTION AND DELAY 
GET YOUR GENERAL PROGRAM — 
BY FIRST CLASS MAIL — EARLY IN DECEMBER 


: Registration in advance of arrival at the 118th Annual Meeting of the 
a AAAS in Philadelphia, December 26-31, 1951, has several striking advantages: 


1. You avoid congestion and delay at Registration Desks at time of arrival. 
All indications point to a large attendance since all of the Association’s 
eighteen sections and subsections, and more than forty societies, have ex- 
cellent programs, and, in addition to paper-reading sessions, there will be 
the important symposia, conferences, and addresses for which an AAAS 
Meeting is noted. 


2. You receive the General Program early in December in ample time, un- 
hurriedly, to decide among the events and the sessions that you particularly 
wish to attend. 


3. Your name will be in the Visible Directory the first hour of the first day of 
the meetings, since it will be posted in Washington as soon as received. 
(Hotel address can be added later, if necessary. ) 


4. Advance Registrants have the same privileges of receiving a map and 
directory of points of interest in Philadelphia, literature, radio broadcast 
tickets, etc. At the convenience of Advance Registrants, these will be dis- 
tributed from the Main Registration in the Municipal Auditorium—the 
location of the full-scale Annual Exposition of Science and Industry, the 
Visible Directory, the AAAS Science Theatre, and the Biologists’ Smoker. 


To insure its prompt receipt, the General Program will be sent by first class mail 
December 1-6, 1951—which last is also the closing date for Advance Registration. 


THIS IS YOUR ADVANCE REGISTRATION COUPON 


1. Advance Registration Fee (the extra quarter covers part of the first class postage) enclosed: 
C) $2.25 AAAS Member (check one) (0 $2.25 College Student 
C $2.25 Wife (or Husband) of Registrant (0 $3.25 Nonmember of AAAS 


(Please print or typewrite) (Last) (First) (Initial) 

3. ACADEMIC, PROFESSIONAL, OR 


(For receipt of Program and Badge) 


not known now may be added later) 


9. GP ARRIVAL, DATE OF DEPARTURE 


Please mail this Coupon and your check or money order for the fee, $2.25 or $3.25, to 
AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 
1515 Massachusetts Avenue, N.W., Washington 5, D. C. 
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HOTEL RESERVATIONS 


118th AAAS MEETING 
Philadelphia, December 26-31, 1951 


The list of hotels and the reservation coupon below are for your convenience in making your hotel 
room reservation in Philadelphia. Please send your application, not to any hotel directly, but to the 
AAAS Housing Bureau in Philadelphia and thereby avoid delay and confusion. The experienced Housing 
Bureau will make assignments promptly; a confirmation will be sent you in two weeks or less. Share a 
room with a colleague if you wish to keep down expenses. Mail your application now to secure your 


first choice of desired accommodations. 


HOTELS AND RATES PER DAY 
Hotel* Single Double Twin-Bedded Suites 

ADELPHIA* $5.00-$6.00 $7.50—-$10.50 $10.00-$12.50 $25.00-$35.00 
BARCLAY $ 8.00-$12.00 $14.00-$25.00 
BELLEVUE-STRATFORD*®  $4.50-$6.00 $8.00—$10.00 $ 9.00-$12.00 $20.00-$30.00 
BENJAMIN FRANKLIN*® $5.00-$7.50 $8.00-$10.50 $11.00-$13.00 $18.00 
DRAKE $6.00 $ 7.00 $ 9.00 $15.00 
ESSEX $4.75-$5.00 $6.00-$ 8.50 $ 9.00-$10.00 
JOHN BARTRAM* $3.25-$4.50 $5.00-$ 8.00 $ 7.00-$ 9.00 
PENN SHERATON $5.00-$7.50 $7.50-$10.00 $ 8.00-$10.50 $12.00-$15.00 
RITZ-CARLTON*® $7.00-—$7.50 $11.00-$12.00 
ROBERT MORRIS $4.50—-$5.00 $7.00-$ 8.00 $ 8.00 
ST. JAMES $4.00—$5.50 $6.00-$ 8.00 $ 6.50-$ 9.00 
SYLVANIA* $ 9.00-$11.00 $18.00 
WARWICK $ 9.00—-$12.00 $22.00-$24.00 

Cots added to a room are $2.50 each; dormitory style rooms (for 5 or more) are $3.50 per person. 

Hotels starred have sessions in their public rooms. For a list of the headquarters of each participating society and section, 

lease see Association Affairs, Science, August 24, or The Scientific Monthly, September. 


THIS IS YOUR HOTEL RESERVATION COUPON —————-—-—————- 


AAAS Housing Bureau 
Architects Building (1st Floor) 
Philadelphia 3, Pa. 


Please reserve the following accommodations for the 118th Meeting of the AAAS: 
TYPE OF ACCOMMODATION DESIRED 


.. Single Room(s) Desired Rate ......... Maximum Rate ......... 
...Double Room(s) Rate Maximum Rate ......... Number in Party ........ 
..-Twin-Bedded Room(s) Desired Rate ......... Maximum Rate ......... 
.. Suite (s) Desired Rate ......... Maximum Rate ......... Sharing this room will be: 


«ssee++(Enumerate persons here and attach list giving name and address of each person, including yourself) 


CHOICE OF HOTEL 


(These must be indicated) 
(Please print or type) 


(City and Zone) 
Mail this now to the Housing Bureau. Rooms will be assigned and confirmed in order of receipt of reservation. 
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BAUSCH & LOMB 


LABROSCOPES 


The World’s Finest Laboratory Microscopes 


Your Bausch & Lomb Dealer or Instrument Engineer will be proud to demonstrate 
these fine instruments for you on appointment. Write for demonstration and 


literature to Bausch & Lomb Optical Company,642-50 St. Paul Street, Rochester, N. Y. 
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YOUR BUDGET 
over 

More Teaching 
Instruments 


OW initial cost! Wider range of practical applica- 
tion than any other comparable instruments! 
Sturdy construction for years of hard, daily use! 
These important factors mean more Bausch & Lomb 
advantages for your students . . . within your budget. 


B&l “FL” MICROSCOPE. No other student microscope 
offers so many advantages in teaching proper micro- 


scope technique easily and quickly at low cost. 
Catalog D-185. 


B&L TRIPLE-PURPOSE MICRO-PROJECTOR. (1) Projects 
permanently-mounted specimens. (2) Projects im- 
ages directly onto notebook for accurate tracing or 
drawing. (3) Projects live specimens in liquid. 
Catalog E-20. 

B&l MODEL LRM BALOPTICON PROJECTOR. Projects large, 
clear, brilliant images of conventional or student- 
made slides . .. AND of opaque objects, printed 
material, photographs, large biological specimens. 
Catalog E-11. 


A Bausch & Lomb sales engineer will be glad to 
help you get the most value, the most practical teach- 
ing advantages, out of your budget. No obligation, 
of course. 


WRITE for free demonstrations and for complete 
information. Bausch & Lomb Optical Co., 642-11 
St. Paul St., Rochester 2, N. Y. 
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Contemporary Psychology in the Soviet Union 


Ivan D. London 


HE DRAMA OF THE GENETICS CON- 
TROVERSY, which terminated in the official 

“victory” of Michurin over Mendel in the 

Soviet Union in 1948, was re enacted there 
on a smaller and less dramatic scale during the “Pav- 
lovian sessions” of early summer 1950. At that time 
it was officially affirmed that there now exist “only 
two physiologies, pre-Pavlovian and post-Pavlovian,” 
and that the latter is the one prerequisite for a truly 
“materialist, progressive science” of psychology, physi- 
ology, psychiatry, pedagogy, medicine, pharmacology, 
hygiene, and physical culture (1, 2). 

The Pavlovian sessions (as the 1950 joint sessions 
of the USSR Academy of Sciences and the USSR 
Academy of Medical Sciences are referred to) were 
held in order to reaffirm and reintroduce in fact Pav- 
lovianism into the theory and practice of these dis- 
ciplines. Undoubtedly, this development must surprise 
a majority of us, because we have long been led to 
believe that Pavlovian ideas were fundamental to 
Soviet theorizing. The truth is otherwise, however. 
The widespread allegiance to Pavlov, so ostensibly 
persistent in the literature, has for the most part been 
merely declarative, and the Pavlovian sessions publicly 
pointed up what has been for some time apparent to 
the Russian-reading non-Soviet student. 

Soviet psychologists, physiologists, psychiatrists, 
and others declare, especially in prefaces of books, 
that the “materialist foundations,” which Pavlov “be- 
queathed to posterity,” have always been and still are 
“basic” to their respective sciences (3). But one can- 
not take such affirmations at face value: not all propa- 
ganda is of the strident political sort, and, for the 
Soviet scientist, statements like the above have a cer- 
tain “survival” value. Beyond classic Pavlovianism 
there is very little systematic theory along strictly 
Pavlovian lines of convincing proportion or degree 
in either psychology or physiology (4, 5). 

As a matter of fact, even prior to the Pavlovian 
sessions, this lack of authentic Pavlovian theory has 
on oceasion been alluded to in the Soviet Union, though 
obliquely; during these sessions it became the chief 
item of accusation and self-accusation. Thus, Rubin- 
shtein, the only Soviet psychologist to date to have 
developed a respectable general psychology on paper, 
had to confess to a “grievous sin” (6), pointed out 
by the psychologist Teplov (7); to wit, that in his 
book of 685 closely written pages, Bases of General 
Psychology (8), he takes up questions, connected in 
any way whatever with Pavlovian theory, on only sir! 

Anokhin was similarly embarrassed during the Pav- 
lovian sessions. This physiologist, a leader in his field, 
dared to have demurred from the widespread prac- 
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tice of seeking only verbal resolutions of difficulties 
in physiology (9); that is to say—if one may be per- 
mitted to interpret what Anokhin most likely had in 
mind—resolutions that are in fact merely exercises 
in Pavlovian jargonese. Accordingly, Anokhin found 
himself harshly eriticized for almost treacherously 
turning his back on Pavlov, his mentor and teacher 
“who had been dead for these many years,” and for 
“attempting to improve on him” (10). 

Now, it is well known that, contrary to Soviet in- 
sistence and claim, Pavlovian theory has proved un- 
acceptable to our contemporary neurophysiologists 
and, outside the borders of the Soviet Union, excites 
only historical interest (11, 12). According to the 
Soviet view, however, they are among the “scoundrels” 
of Western science who assess Pavlovian theory in 
what we are pleased to call modern perspective. 

For example, the fact that Liddell, in his contribu- 
tion to Fulton’s Physiology of the Nervous System 
(13), should make only muted reference to Pavlov’s 
achievements and set him a little lower than the gods 
is taken, not as the neutral estimate of an honest man 
of science, but as evidence of a “bourgeois plot” to 
belittle the greatness of one of the Soviet’s own (14, 
11). Sherrington, who opposed the naiveté and erudi- 
ties of Pavlovian neurophysiology, has, likewise, been 
made in characteristic fashion the object of a special 
vilification. Thus, Pavlov and Sherrington personify, 
respectively, the forees for good and evil in physi- 
ology—the one is a “nonmechanistic materialist,” the 
other a “rank idealist;” the former represents “pro- 
gressive science,” the latter “reaction;” and so on 
and on (15). 

The present propagandistiec glorification of Pavlov 
has reached incredible proportions. For example, Pav- 
lov is made out as always an upholder of present-day 
Soviet theses. Thus, Pavlov recently became the hero 
of a motion picture in which he is portrayed, among 
other things, as a posthumous supporter of Lysenko 
(16)! With an apotheosis of Pavlov akin to Stalin’s 
it is not strange that “deviationist tendencies” from 
“Pavlovianism” are tantamount to a betrayal of the 
“people’s best hopes” and a sign of “unsoviet ser- 
vility” to the “reactionary West.” 

It is not enough that Pavlov, though unsuccessful 
as a theorist, was an astounding experimentalist and 
creator of a new methodology. The myth of Pavlov’s 
all-around greatness must be maintained at all costs. 
It is being maintained—and at heavy cost, too—as 
some of the more venturesome scientists in the Soviet 
Union have been finding out of late. 

For years a number of Soviet physiologists have 
been struggling to free themselves of the Pavlovian 
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strait jacket while at the same time, to all appear- 
ances, circumspectly operating within the Pavlovian 
terminological framework. These adventurers in physi- 
ological theory and experiment achieved some notable 
successes and attained, in the process, a level of soph- 
istication lacking in earlier work. This, however, has 
availed them nothing, and during the recent Pavlovian 
sessions they have retreated, under heavy censure and 
calumnious attack, to primitive positions prescribed 
by the representatives of the Party as “truly Pavlov- 
ian” (17, 18). 

Among those who have consistently and assiduously 
resisted the Pavlovian avalanche, only Beritashvili 
(Beritov) comes to mind. However, newspaper attacks 
on Beritashvili have been frequent (19), and the in- 
evitable “confession of errors” took place on May 23 
of this year at a special meeting called in Tbilisi, 
ostensibly to discuss the “physiological theory of 
Academician I. P. Pavlov,” but actually to put an 
end to the intransigence of Beritashvili. Confronted 
with the charge that his “theoretical views treat the 
basie processes of psychic activity from the position 
of idealism and contradict in principle the consistent 
materialist theory of I. P. Pavlov on higher nervous 
activity,” Beritashvili confessed his guilt and “ac- 
knowledged as correct the criticism of his scientific 
views” (20). 

Thus, the wheel has gone its full circle. Bekhterev’s 
reflexology, done in by public denouncement at the 
end of the third decade, now returns as “correct Pav- 
lovian theory.” Bekhterev, Pavlov’s enemy, now be- 
comes victor in principle, though his name was hardly 
mentioned during the Pavlovian sessions. 

Although Pavlov considered his research on the con- 
ditioned reflex as germane to psychology, he, never- 
theless, conceived of it as within physiology and be- 
lieved that ultimately the latter might provide the 
basis for the former (21). Bekhterev, on the other 
hand, had proposed the elimination of psychology 
altogether as a discipline, because, dealing with the 
psyche, it was in essence idealistic. In its stead, he 
formulated a thoroughgoing reflexology (22, 23). For 
attempting this there came a transient triumph and 
also, after some years, a rather complete renuncia- 
tion (24). 

Since the “Trotskyites” of science, when once de- 
nounced, stay denounced—this much consistency is 
demanded amid the shifts of the Party line—the hero 
of the moment is made to pronounce what had previ- 
ously been enjoined. That hero is Pavlov, whose own 
words would strike his ears strangely in the context 
of present recantation and abject promise to hew to 
the Pavlovian line in future research. But, ironically 
enough, the more Pavlovian phraseology is mouthed, 
the more Bekhterev is affirmed! 

Only by verbal formulas is “consciously willing” 
man saved from “degradation” to a mechanism purely 
reflexological in operation. These formulas involve 
essentially “man’s unique possession” of a “second 
signal system,” whereby verbal cues take the place 
of the conditioned physical stimuli constituting the 
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“first signal system.” Through the former “signal sys- 
tem” man’s behavior, though “based” on physical re- 
flexes, evades a “reduction” to them. “Vulgar mecha- 
nism” is thereby avoided, and man kept higher than 
the animal to whom the “second signal system” cannot 
apply. 

The Pavlovian sessions have been little publicized in 
the Western world. They are portentous, however, in 
that in the Soviet Union they are acclaimed as yet 
another example of not only the “Party’s continuing 
solicitude” for the “proper development” of the sci- 
ences, but the Party’s announced intention “actively to 
direct” that development. The writer now proposes to 
discuss work done in the field of psychology in the 
Soviet Union and, with the above discussion as back- 
ground, to indicate how the recent developments have 
affected this work in its several aspects. 

Psychology, as a whole, in the Soviet Union is an 
uninspiring discipline. It is more a matter of pro- 


gram than of accomplishment. But rather than dwell. 


on its largely negative aspects, it will be more worth 
one’s while to attend to its modest achievements, minor 
as some of them might be. These are concentrated for 
the most part in research on conditioning and research 
on sensation and perception—subjects which we in 
America classify under psychology or physiological 
psychology, but which the Soviets regard as coming 
primarily within the province of physiology, though 
not always (25-27). 

As might be expected, a great deal of work has con- 
tinued in the orthodox Pavlovian vein, but it has not 
accomplished much except by way of refinement of 
former studies. Even if one were to disregard or fail 
to appreciate the internal evidence of the published 
material, the Pavlovian sessions provide evidence 
enough of this lack of accomplishment. As a matter of 
fact, Bykov, who dominated these sessions along with 
Ivanov-Smolenskii, was voluble in his deprecation of 
this work (28). And it is interesting to note that, for 
reasons of circumstance, this deprecation falls outside 
the category of the usual denigration of work and 
theories to which official hostility has been indicated. 
Bykov happens to be an out-and-out Pavlovian, and 
for this reason it is significant that, in his general 
criticisms, he does not grant too much exception to 
work done along strictly Pavlovian lines. He avers, 
and justly so, that basically this work has been an 
unimaginative rehashing of past experimentation. 
Bykov emphasizes this, of course, because in the gen- 
eral chorus of mea culpas he wishes to give founda- 
tion to the charge that even Pavlovians have been re- 
miss in “exploiting the Pavlovian heritage.” Thus, he 
points to the almost complete failure to pursue the 
Pavlovian theme of the “second signal system,” 
whereby verbal cues substitute for physical stimuli, 
and laws other than those of the “first signal system” 
are said to be operative (29, 30). 

The work of Bykov and his coresearchers, however, 
must be looked on as a notable exception in this re- 
gard. Their area of intensive research has been con- 
centrated largely on the direet conditioning of the 
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internal receptors and organs, on their relation to the 
cerebral cortex (31-33), and on corticoviseeral pa- 
thology—that is to say, Pavlovian “psychosomatics” 
(34). Bykov’s operating framework is, and has been, 
strictly Pavlovian. His work, therefore, appears sub- 
ject to the obvious circumscriptions attendant upon 
such adherence. Since the writer has had occasion to 
discuss a number of Bykov’s contributions in some 
detail elsewhere (35), further discussion of his inter- 
esting school is omitted. 

In the field of conditioning, however, the most inter- 
esting theoretical and experimental developments have 
proceeded from the neo-Pavlovian investigations of 
Anokhin and his co-workers (36). For a number of 
years Anokhin felt that the regularities of reflex 
behavior discovered by Pavlov and the laws devised 
by him to cover them were functions of the special 
techniques employed and gave, therefore, not only an 
incomplete picture of the conditioned reflex, but also 
a false one, if one did not recognize the technique- 
generated quality of the picture. 

Anokhin looks on any conditioned response as an 
integrated complex of motor and glandular reactions, 
and asserts that it is the experimental situation that 
determines which of these are made prominent and 
which subordinate. The Pavlovian laws of conditioned 
salivary reaction obtain because, under standard Pav- 
lovian experimental conditions, the motor components 
of the integrated complex are minimally expressed. 
Change the experimental conditions, and the Pavlov- 
ian laws and formulations become inadequate to the 
situation. 

To escape the limitations of the standard Pavlovian 
technique, Anokhin devised a general method, which 
he calls the “method of active choice.” This provides 
for precise recording of salivary secretion and free 
motor movement during and subsequent to training a 
dog to react variously to two or more spatially distrib- 
uted goals in the form of reward-boxes (37). 

Out of these investigations Anokhin has developed 
a theory of conditioning which in sophistication ap- 
pears to surpass by far the neurophysiologically un- 
acceptable formulations of Pavlov. In Anokhin’s 
theory the role of reflexes as such is subordinated to 
that of large-scale functional systems, which not only 
account for “situational conditioning,” but have the 
dynamic property of modifiability and self-correcta- 
bility of course of action in conformity to the chang- 
ing demands of the situation—changes frequently 
brought on by the very behavior of the animal itself 
(38). In Anokhin’s own words, a functional system is 
“each organization of nervous processes, in which 
separate and various impulses of the nervous system 
are united on the basis of a simultaneous and cosub- 
ordinated functioning terminated by a useful adaptive 
effect” (39, 32). 

Anokhin was severely condemned for his “devia- 
tionism” during the Pavlovian sessions. His work is a 
matter of record, however, and, even though rejected 
in the Soviet Union as heretical and “Sherringtonian,” 
the results of his theoretical and experimental efforts 
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are likely to be of interest to the American psycholo- 
gist, if ever they are made available in English. 

The work of the renowned physiologist Orbeli and 
his school appears to be of some importance, and it is 
regrettable that knowledge of his experimental results 
and conclusions is limited largely to the Soviet Union, 
which since the Pavlovian sessions has disowned them 
as being both “anti- and non-Pavlovian in content and 
direction.” Orbeli devoted much of his research to a 
study of the role of the sympathetic nervous system 
in the various processes of the body—research that 
purports to demonstrate, among other things, the 
sympathetic innervation of the striped musculature 
and the influence of the sympathetic nervous system 
on the central nervous system itself (40-44). 

Orbeli’s supposed preoccupation with the sympa- 
thetic nervous system, as a matter of fact, was taken 
to club him down. He was alleged to have deliberately 
gone against the Pavlovian thesis of the “dominant 
role of the cerebral cortex” and to have, therefore, 
“consistently shunned the undertaking of investiga- 
tions which would prove its preéminent role in the 
life and activity of organisms;” in other words, if we 
understate and moderate the Soviet accusation, he 
“ignored the cerebral cortex in his investigations” 
and thus “belittled the wholeness of man” (45). 

Why investigation of sympathetic nervous structure 
and function should be regarded as per se a denial 
of the study of the whole man reflects perhaps that 
peculiarity of the Soviet official mind which sees non- 
cerebrally oriented physiological research as consti- 
tuting an ultimate threat to the contemporary Soviet 
conception of man as primarily rational, consciously 
motivated, and free-willing. Why so? Because, for one 
thing, the psyche is seen as residing in the cerebral 
cortex, and “psyche” and “cerebral cortex” are made 
to function as interchangeable symbols in proposi- 
tional statements. Thus, Ziuzin, for example, speaks 
of the “influence of the cerebral cortex—psyche—on 
the cardiac-vasecular system .. .” (46, 3). Therefore, 
to do research on the sympathetic nervous system 
slights the cerebral cortex, hence slights the psyche, 
hence slights the Soviet’s idealized conception of the 
“new Soviet man”! Thus such research ultimately sub- 
verts the Soviet order and must be “corrected.” 

Orbeli’s work is to a considerable degree marked by 
a devotion to the evolutionary point of view, and the 
apparent richness of his phylo- and ontogenetic 
studies seems to bear witness to the value, in his 
hands, of this approach (47-49). Like Anokhin, how- 
ever, Orbeli has been excoriated for introducing into 
physiology “false direction, stagnation, and unhealthy 
subservience to both person and theory”—that is to 
say, subservience to Orbeli himself and to the program 
of research initiated and advocated by Orbeli, as di- 
rector of research. The degradation of Orbeli, which 
began with Lysenko’s successful championing of the 
so-called “progressive Michurinian biology” in the 
1948 sessions of the Lenin All-Union Academy of 
Agricultural Sciences (50), took on ultimate depth 
when his initial recantation before the Pavlovian 
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meetings was rejected as “unsatisfactory” because “he 
did not make a clear criticism and analysis of his ad- 
mitted errors” (51, 52). 

On turning to the field of sensation and perception, 
one encounters considerable work of apparent compe- 
tence, particularly in the visual area. The emphasis 
of research has been on “sensory interaction,” although 
other aspects have not gone unheeded. 

The major point was established that the secondary 
or, rather, accessory action of any number of sense 
modalities can affect the threshold and course of 
action of a given sense modality. Thus, auditory stimu- 
lation as a rule lowers the visual threshold for twilight 
vision, and a number of other interesting effects have 
been observed. Kravkov, in particular, and his co- 
researchers have made a number of solid contributions 
to the study of sensory interaction, a problem that has 
occupied the attention of Soviet workers for some 
years now (53-57). Since so little of this contempo- 
rary work is available outside the Russian language, 
it will be interesting to detail some of it in order to 
indicate both the level of research involved and the 
experimental results claimed for it. 

Any nonvisual stimulation that increases retinal 
sensitivity to green light has been found to decrease it 
to red light. The reverse is also true: any nonvisual 
stimulation which increases retinal sensitivity to red 
light decreases it for green. From this and other evi- 
dence the inference is drawn of the coexistence of 
two color-apprehending systems with opposed action: 
one keyed to sensing the red-orange long-wave portion 
of the spectrum; the other to sensing the green-blue 
short-wave part—each system also affecting adversely 
the other upon extraneous modal stimulation (58, 59). 

The opposite response-character of these two color- 
apprehending systems is referred to the presumably 
different reactions of these systems to changes in the 
state of the autonomic nervous system. Thus, it is 
found that substances which heighten sympathetic 
excitability, such as adrenalin and ephedrine, increase 
retinal sensitivity to light in the green-blue region of 
the spectrum. On the other hand, substances that 
heighten parasympathetic excitability, such as pilo- 
carpine, increase sensitivity to light in the orange-red 
region (60). 

Furthermore, as already mentioned, these two color- 
apprehending systems have been discovered to affect 
each other in a reciprocal fashion: excitation of the 
green-sensing apparatus depresses the excitability of 
the red-sensing counterpart, while increasing that of 
the blue-sensing apparatus. In interactions of this kind 
the yellow-sensing system is thought of as nonpar- 
ticipant (61). 

Insight into these phenomena has been gained by 
studies of the influence on color vision of direct elec- 
trie current of weak intensity applied to the eye. 
Thus, when current is applied to the dark-adapted 
eye, color vision is affected in an interesting manner. 
If the anode is applied to the eye, color sensitivity 
is changed in exactly the same manner as when sym- 
pathetic excitatory substances are emp'oyed. If. how- 
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ever, the cathode is applied instead, color sensitivity 
alters in the direction indicated by the action of 
parasympathetic excitatory substances (62). 

Theoretically, these phenomena are correlated with 
differences in the relative concentrations of potassium 
and calcium ions built up by electrical stimulation. In 
confirmation, it turns out that direct calcium or potas- 
sium ionic application to the eye affects color vision 
in exactly the same way, respectively, as anodal or 
cathodal contact (63). This, then, is taken to suggest 
an ionie part-basis for the opposed action of the blue- 
and red-apprehending systems. 

There are many other interesting investigations in 
sensation and perception that one might allude to out- 
side the field of sensory interaction. For example, it 
is known that exposure to loud noises raises the andi- 
tory threshold. If it is suggested to a subject under 
hypnosis that all around him there is deafening noise, 
on awakening it is found, through threshold deter- 
minations, that auditory sensitivity has decreased, 
From this result it is concluded that, along with the 
conventional peripheral factors, a central factor is 
involved in auditory threshold alteration (64). 

To round out the positive side of the picture, one 
ought certainly to mention the work of Luriya on 
brain function in its normal, pathological, and restora- 
tive aspects (65-67), the researches of the compara- 
tive psychologists Voitonis and Roginskii (68-70), 
and Beritov’s studies of “individual behavior by the 
method of free movement” (71, 72). This work is of 
considerable interest and deserves more than passing 
allusion. Detailing of this work is a special task in 
itself, however, and is accordingly postponed for sub- 
sequent exposition elsewhere. 

With all the allowances that one may make in con- 
sideration of the positive contributions that have been 
here set forth, one must, nevertheless, adjudge the 
general “situation” in psychology, physiology, psy- 
chiatry, and related fields as unsatisfactory. This is 
an estimate on which one may concur with the Soviets, 
though for different reasons. In many areas there is 
“stagnation”—to use the current Soviet term popular- 
ized by Stalin in his strictures against the followers 
of Marr in the field of linguisties (73, 74). This has 
been publicly stated and admitted in detail (75, 76). 

The solution in part would seem to be to loosen the 
paralyzing grip of Pavlov. But for the Soviets the 
solution has been to get back to Pavlov. In character- 
istic Soviet thought-style, stagnation has set in because 
the followers of Pavlov had strayed from the true 
path as prescribed by Pavlov (of course, as construed 
by those who have arrogated to themselves the con- 
temporary right to judge the orthodox from the 
heretical Pavlovian). Salvation thus lies in embracing 
a Pavlovian fundamentalism which in effect reinstates 
reflexology. 

This is not the first time in the history of science 
that a great man has been an impediment to the subse- 
quent development of the very field to which he him- 
self has contributed so much or which he himself has 
created. It is paradoxical that the “Pavlovian heri- 
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tage” will be truly exploited only by freedom from its 
shackling formulations, as experience here in America 
is demonstrating. But at present it is hopeless to ex- 
pect an acceptance by the Sov iets of this elementary 
thesis. Reaction and retrogression have taken over 
here as in some other sciences—all in the name, 
strangely enough, of progress and the good of 
humanity (77). 

Apart from physiological psychology, broadly con- 
ceived, what are the real features of contemporary 
Soviet psychology—not in fine programmatic future 
perspective, but in fact? There is a great deal of the 
former recorded; not too much of the latter. 

Since the famous 1936 resolution against “pedologi- 
cal distortions” in the Soviet school system (78-80), 
psychology has been relegated in the main to the serv- 
ice of pedagogy, where it has been grubbing out 
a somewhat pedestrian existence. Its contributions 
within this area have been neither large in quantity, 
nor particularly distinguished in quality—some of it 
being, in fact, quite low. For example, on the basis 
of an observational study of three gifted children over 
an extended period of time, Leites, of the Psychologi- 
cal Institute of the RSFSR* Academy of Pedagogical 
Sciences, notes that “talent” is accompanied by a 
“remarkable inclination for work;” that is to say, a 
remarkable drive to activity in the exercise of this 
talent. From this limited observation the conclusion 
is drawn that it is precisely this “inclination for 
work” which “generates talent” and, hence, that, 
“when a teacher arouses interest and love for work, 
he is directly influencing [children in the direction of] 
giftedness.” In other words, “the secret of the re- 
markable talent [displayed by gifted children] is their 
heightened inclination for work.” From all of which 
anon sequitur is drawn that borders upon, if it does 
not reach, the ludicrous: 


And if one should speak of the various [degrees of] 
cleverness [severally appropriate to] the different social 
groups, then one is forced to acknowledge, in spite of the 
test data of foreign scientists, the greater talent of the 
working classes in comparison with that of the parasitic 
classes. [And why? Because] workers have one enormous 
advantage—an inclination to work [!] (81, 48). 


Teplov, a leading Soviet psychologist and member 
of the RSFSR Academy of Pedagogical Sciences, 
from whom more cireumspection might be expected, 
cites and commends these conclusions as demonstrat- 
ing the Soviet theses of the “unity of work and ere- 
ativity” and their joint nobility as opposed to the 
alleged polarization of the two by the “bourgeois 
psychologists” (82). Elsewhere, however, Teplov as- 
serts more moderately that “in the absence of a 
certain basic core of capabilities a great passionate 
love for an activity [ordinarily] cannot arise and 
that, if it did, a man would have always to overeome 
his weaker sides, to spur on his lagging capacity, and 
to fight his way to full development of his talent” 
(83, 192-193.) 

‘Russian Soviet Federated Socialist Republic. 
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On turning to psychological periodic literature, one 
finds it to consist, for the most part, of articles pub- 
lished in the Bulletin of the RSFSR Academy of 
Pedagogical Sciences (Izvestiya Akademii Pedagogi- 
cheskikh Nauk RSFSR) and occasionally in Soviet 
Pedagogy (Sovetskaya Pedagogika). Articles of gen- 
eral psychological interest are also to be found dis- 
tributed over a range of publications from the Teach- 
er’s Newspaper (Uchitel’skaya Gazeta) to the jour- 
nals Problems of Philosophy (Voprosy Filosofii) and 
Bolshevik (Bol’shevik), the latter the authoritative 
organ of the Communist Party. The quality of psycho- 
logical publication in these journals is extremely un- 
even. Thus, in the issue of the Bulletin of the RSFSR 
Academy of Pedagogical Sciences containing Leites’s 
article, there is a paper by Ignat’ev (84) on the 
“psychological analysis of the process of drawing,” 
which would rank high by standards of publication 
elsewhere. 

Some of the articles in the literature make strange 
reading, being hortatory and, frequently, for seeming 
want of content, excessively polemical. For example, 
instead of the psychology of mere man, we read about 
the psychology of the “new Soviet man.” The latter 
turns out to be an enumeration and armchair diseus- 
sion of the desirable characteristics that man, reared 
under Soviet conditions of life, should possess (85). 
Instead of a systematic elaboration of theory based on 
experimental data, we have a tremendous expenditure 
of energy on refutation and combat of “harmful” 
theories, “trends,” and “tendencies.” Nothing is off- 
ered by way of replacement or countersuggestion ex- 
cept vaguely spelled-out pronunciamentos and ex- 
hortations to do better. 

The intrusion of political propaganda into serious 
scientific literature is decidedly pronounced. To cite 
a moderate example, Grashchenkov (86), writing in 
the journal Neuropathology and Psychiatry (Nevro- 
patologiya i Psikhiatriya), concludes his article en- 
titled “For a New Blossoming of Soviet Neuropath- 
ology and Psychiatry,” with these words: 


The research institutes of our specialty should head the 
struggle against each and every slanderous distortion of 
the Pavlovian scientific heritage by foreign neuropa- 
tholegists and psychiatrists who are fulfilling the will of 
their Anglo-American imperialist masters, propagandizing 
idealism as a means of suppressing the self-consciousness 
of the broad masses of humanity and as an instrument 
for their stupefaction. 

We all have confidence in the victory of progressive 
materialist Pavlovian physiology, which joins forces with 
the progressive. generalizing dialectical materialist theory 
of Marx-Engels-Lenin-Stalin. 


One may illustrate further the state of affairs ob- 
taining by reference again to the psychologist Rubin- 
shtein, who in 1940 turned out quite a respectable 
general psychology—a real accomplishment for which 
he received the Stalin prize in 1942. This general 
psychology was ostensibly based on five general prin- 
ciples: the principle of psychophysical unity; the 
principle of the developmental unity of the psyche 
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and organism (both phylo- and ontogenetically) ; the 
principle of historicism; the principle of the unity of 
theory and practice; and the culminating principle, 
that of the unity of consciousness and activity (87). 
One may in this connection allude also to a sixth 
principle, which is explicitly recognized everywhere 
and which may be referred to as the principle of 
partisanship—communist partisanship, of course. 

Rubinshtein was subjected to unreasonably harsh 
criticism in a session called in 1947 to discuss the 
second edition of his general psychology, which had 
appeared the previous year. He was given consider- 
able rough treatment because he neglected the psy- 
chology of the “new Soviet man,” because he did not 
“eorrectly resolve the psychophysical problem,” be- 
eause he had a style of writing that was impossible, 
and so forth. Moreover, Rubinshtein’s application of 
the sixth principle was such as not to exclude evi- 
dences of a scholarly urbanity in his treatment of 
foreign psychologies. And because of this, particu- 
larly, he was roundly denounced; for lack of parti- 
sanship even in the exposition of foreign theories is 
automatically to make of oneself a “servile fawner” 
upon them (88-90). 

The question may now be asked: what has come 
out of all this? A new book on general psychology 
by Rubinshtein or anyone else? Nothing beyond the 
elementary level (91-93). New theories, worked out 
systematically and implemented with experimental 
data? None that the writer has happened upon. The 
truth is that public accusation and self-accusation, 
even in the Soviet Union, accomplish no science. 
Scientific advance is not evoked by the mere exercise 
of criticism and self-criticism in public sessions, or by 
the unanimous coneurrence of opinion at their term- 
ination. 

With all the talk in the Soviet Union about the 
unity of theory and practice, with all the fanfare 
about psychology’s preoccupation with the practical 
problems of pedagogy and the achievements of the 
latter as a result, one should expect an array of high- 
level reported work, at least on those standard prob- 
lems that present an acute challenge to the sincere 
teacher. Degree and scope of achievement even here, 
however, are surprisingly limited. For example, al- 
though Russian dialects pose a serious problem to 
the teacher of standard Museovite Russian, as of 1947 
no general methods or texts had been developed to 
cope with it in any major dialectical section of the 
Russian-speakiag areas of the Soviet Union (94, 102) ! 

Furthermore, there seems to be entirely too much 
research devoted to the dry history of pedagogy (95) 
and too little to the brass tacks of teaching, to say 
nothing of the way the theoretical and psychological 
foundations of pedagogy, with some exceptions (96, 
97), are being bypassed. Thus, the Bulletin of the 
RSFSR Academy of Pedagogical Sciences recently 
could find room to devote 203 of its large-size pages 
to a history of the teaching methods of “explanatory 
reading” in vogue from 1850 to 1917, though its 
issues are limited in number (98) ! 
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Although it would be instructive and interesting to 
elaborate further, this survey has proceeded far 
enough for one to perceive that the content, state, 
and condition of psychology in the Soviet Union pre- 
sent a very uneven picture and that, as a science in the 
Soviet context, psychology has prospered only in 
those areas ancillary or contiguous to physiology. 
Whether recent extrapsychological developments con- 
stitute a threat to further progress in these limited 
areas cannot, of course, be answered, although on this 
score one may justly entertain some uneasiness. 

It is also evident that the political and ideological 
strait-jacketing of psychology has been both re- 
strictive and deleterious in its effect on this science. 
Since 1936 it has been largely kept to routine peda- 
gogical investigations. It thus lacks generalized scope. 
A psychology that in practice excludes, for example, 
psychotherapy as a subject of study is assuredly one 
that denies itself a sufficient generality, particularly 
when there is no psychotherapy to speak of as a 
specialized subdivision of scientific endeavor in the 
Soviet Union.? And when one learns further that, of 
all things, there is practically no industrial or social 
psychology® worthy of the name, nor is any en. 
couraged, one may be allowed to come to the r-. 
strained conclusion, particularly in view of the total 
evidence, that the circumscriptions that beset psychol- 
ogy in the Soviet Union are severe and narrow enough 
to throttle both its originality and healthy growth. 

In view of the tendency to emotionalized generaliza- 
tion in these difficult and intemperate times, the writer 
wishes, before concluding, to allude to the need for 
caution in passing judgment on the Soviet scientific 
scene as a whole. Although much that he has re- 
marked about the science of psychology bears on the 
situation in other sciences and reflects more or less 
similar features of control, retardation, and even 
retrogression, to generalize would be misleading. Cer- 
tain areas of mathematical research, for instance, rival 
output in the best centers elsewhere (702), and almost 
the same might be said of some branches of the physi- 
eal sciences (103). There are, to be sure, signs of 
growing interference even here, but the more neces- 
sarily esoteric the vocabulary of a science and the 
more remote its theory from the direct comprehension 
of every-day practitioners, the better its chances for 
an autonomy of sorts. The picture is by no means all 
black, and it would be folly to exaggerate for tvtal 
effect a situation that is bad enough. 

Psychology in the Soviet Union has had its radical 

2 Wortis, the author of a recent bock on Soviet psychiatry 
(99), makes mention of the lack of any “formalized” psycho- 
therapy. Wortis, however, ascribes its absence to the inherent 
on-going therapeutic aspects of Soviet society—hence, no need 
for psychotherapy as such. This is an uncritical attenuation 
of the brasher Soviet claim that, since the neurosis-breeding 
“contradictions of capitalist society” do not exist in the 
Soviet Union, they are not reflected there and that “bour- 


geois” psychotherapeutic measures are, therefore, both inap 
propriate to the scene and unneeded in general (100). 

®Industrial psychology is equated to “psychotechnie,” 
which was denounced, along with pedology, as being a “vt 
cious, bourgeois importation.” For discussion on pedology, 
see 101, 
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shifts before at the behest of Party interlopers (104). 
Yet, however unlikely in the immediate future, one 
eannot discount the possibility of another change— 
this time more in the direction of what we, perhaps 


presumptuously, would like to call the better. But, 
until such time, Soviet psychology, strait-jacketed and 
dogma-bound, will probably continue to be the disci- 
pline of little significance that it is now. 


References 


Bykov, K. M. Pravda, (180-81) (1950). 
IVANOV-SMOLENSKII, A. G. Ibid., (181-82) (1950). 
Pravda, (180-90) (1950). 
IVANOV-SMOLENSKII, A. G. Jbid., 
. [Decree] Nevropatol. i Psikhiat., 19 (4), 3 (1950). 
RUBINSHTEIN, 8S. L. Pravda, (187) (1950). 

TePLov, B. M. Ibid., (183) (1950). 

RUBINSHTEIN, S. L. Osnovy obshchei psikhologii. Mos- 
cow : State Pedag. Pub. (1940). 

9, ANOKHIN, P. K., Ed. Problemy vysshei nervnoi deyatel’- 
nosti. Moscow : USSR Acad. Med. Sci. (1949). 

10, IVANOV-SMOLENSKII, A. G. Pravda, (181-82) (1950). 

11. Hivearp, E. R., and Marquis, D. G. Conditioning and 
Learning. New York: Appleton-Century (1940). 

12. Konorskt, J. Conditioned Refleres and Neuron Organi- 
zation. Cambridge: Univ. Press (1948). 

13. Lippe.., H. 8. In J. F. Fulton (Ed.), Physiology of the 
Nervous System. New York: Oxford Univ. Press (1949). 

14. ANOKHIN, P. K., Ed. Problemy vyseshei nervnoi deyatel’- 
nosti. Moscow : USSR Acad. Med. Sci. (1949). 

15. Bykov, K. M. Pravda (190) (1950). 

16. Fevin, K. Jbid., (53) (1949). 

17. [Decree] Vestnik Akad, Nauk SSSR, 20 (7), 117 (1950). 
18. ASRATYAN, E. Liter. Gaz., (54) (1950). 

19. ALEKSANDROV, G. Ibid., (46) (1951). 

20. Pravda, (144), 2 (1951). 

21. Paviov, I. P. Psychol. Rev., 39, 91 (1932). 

22. BekuTerey, V. M. General Principles of Human Reflea- 
ology. New York: Internatl. Pub. (1933). 

23. KOSTYLerr, N. La réflewologie et les essais d'une psy- 
chologie structurale. Neuchftel: Delachaux and Niestlé 
(1947). 

24. LONDON, I. D. Psychol, Bull,., 46, 241 (1949). 

25. Kravkov, S. ¥., and Suvarts, L. A. Izvest. Akad. pedag. 
Nauk RSFSR, (8), 36 (1947). 

26. LONDON, I. D. Peychol. Bull., 47, 150 (1950). 

27. Survarev, V. K. Izveat. Akad. pedag. Nauk RSFSR, (8), 
98 (1947). 
28. BYKov, 


(190) (1950). 


K. M. Pravda, (180-81) (1950). 

29. Ibid., (266) (1949). 

80. Ibid., (190) (1950). 

$1. Alrover’YANTS, E. SH., and Bykov, K. M. Philos. phe- 
nomenol. Res., 5, 577 (1945). 

$2. Bykov, K. M. Kora golovnogo mozga i vnutrennie or- 
gany. Moscow : Medgiz (1947). 

33. . Rol’ kory golovnogo mozga v deyatel’nosti vnu- 
trennikh organov. Moscow : Detgiz (1949). 

34. —. Problemy kortiko-vistseral’noi patologii. Mos- 
cow: USSR Acad. Sci. (1949). 

35. LonpDON, I. D. Am. J. Paychol., 64, 422 (1951). 

36. ANOKHIN, P. K., Ed. Problemy vysshei nervnoi deyatel’- 
nosti. Moscow : USSR Acad. Med. Sci. (1949). 

87. GLezer, D. YA. Fiziol. Zhur. SSSR, 35, 476 (1949). 

88. ANOKHIN, P. K. Ibid., 491. 

39. Uchenye Zapieki, 
(111) (1947). 

40. Lernson, L. G. Priroda, 36, 75 (1947). 

41. Lonpon, I. D. J. Gen. Psychol., 41, 89 (1949). 

2. —. In M. L. Reymert (Ed.), Feelings and Emotions, 
New York: McGraw-Hill (1950). 

43. L. A. Voprosy vysshei nervnot deyatel’nosti. 
Moscow : USSR Acad. Sci. (1949). 

44. TONKIKH, A. V. In L. A. Orbeli (Ed.), Uspekhi bioloy- 
icheskikh nauk v SSSR za 25 let. Moscow: USSR Acad. 
Sei. (1945). 

45. ZuHDANOV, Iv. Pravda (209) (1950). 

46. Zivzin, I. K. Nevropatol. i Psikhiat., 19 (3), 3 (1950). 

47. KASATKIN, N. I. Rannie uslovunye refleksy v ontogeneze 
cheloveka. Moscow: USSR Acad. Med. Sci. (1948). 

48. OrnBeLi, L. A. Priroda, 22 (3-4) (1933). 

490. ———_—.. Uspekhi Sovremennot Biol., 15 (3) (1942). 

50 STOLETOV, N., Strotin, A. M., and Op’epkov, G. K. 
(Eds.). O polozhenii v biologicheskot nauke. Moscow : Ogiz- 
Sel’skozgiz (1948). 

51. Oneets, L. A. Pravda, (184) (1950). 

52. Pravda, (189) (1950). 

58. BRonsHTeIN, A. I. Problemy Fiziol. Akustiki, 1, 63 
(1949). 


Moskev. Gosudarst. Univ., 


August 31, 1951 


54. Gurrovol, G. K. Svoistva zreniya akhromatov. Moscow : 
USSR Acad. Med. Sci. (1950). 

55. Kravkov, 8. V. Ocherk obshchei psikhofiziologii organov 

chuvstv. Moscow : USSR Acad. Sci. (1946). 

56. . Veaimodeistvie organov chuvatv. Moscow : USSR 
Acad. Sci. (1948). 

57. ORBELI, L. A. Fiziol. Zhur. SSSR, 17 (6) (1934). 

58. KravKkov, 8S. V. Problemy Fiziol. Optiki, 1 (1941). 

59. Ibid., 4, 31 (1947). 

60. KRavKov, 8. V. Giaz i ego rabota. Moscow: USSR Acad. 
Sci. (1950). 
61 


. Nauka i Zhizn’. (5), 17 (1949). 
. Glaz i ego rabota. Moscow: USSR Acad. Sci. 


62. 
(1950). 

63. KRavKoy, S. V., 
Optiki, &, (1947). 

64. Gersuuni, G. V., KNyYazeva, A. A., and Feporov, L. N. 
In Referaty nauchno-iseled. rabot za 1945 g. (Otdelenie 
biolog. nauk). Moscow: USSR Acad. Sci. (1947). 

65. Luriya, A. R. Sovet. Pedag., 11 (9), 63 (1947). 

66. ——, Travmaticheskaya afaziya. Moscow : USSR Acad. 
Med. Sci. (1947). 

67. Vosstanovienie funktsii mozga posle voennol 
travmy. Moscow : USSR Acad. Med. Sci. (1948). 

68. Rocinskul, G. Z. Psikhol. issled. Tr. In-ta po Izuch. 
Mozga im. Bekhtereva. Leningrad : 1939. 

69. . In Referaty nauchno-issled. rabot za 1944 g. 

(Otdelenie biolog. nauk). Moscow : USSR Acad. Sci. (1945). 

70. VorTonis, N. Iv. Predistoriya Intellekta. Moscow : USSR 
Acad. Sci. (1949). 

71, Beritov, I. 8. Fiziol. Zhur. SSSR, 33, 301 (1947). 

72. Obshchaya fiziologiya myshechnoi i nervnot 
sistem, Vol. Il. Moscow: USSR Acad. Sci. (1948). 

73, STALIN, I. V. Voproay Filos. (1), 3, 17 (1950). 

74. FILiIn, F. Pravda, (150) (1950). 

75. Pravda, (36), 1 (1951). 

76. LEONT’EV, A. Uchitel’sk. Gaz. (17) (1951). 

77. Fever, L. 8. Phil. Sci., 16, 105 (1949). 

78. Lonpon, I. D. Psychol. Bull., 46, 241 (1949). 

79. [Decree] Pravda, (183) (1936). 

80. SHore, M. J. Soviet Education ; ite Psychology and Phi- 
losophy. New York: Philosophical Library (1947). 

81. Leires, N. 8. Ievest. Akad. pedag. Nauk. RSFSR, (25), 
7 (1950). 

82. TrPLov, B. M., and VoOLKov, N. Ibid., 3. 

a B. M. Psikhologiya. Moscow : State Pedag. Pub. 
84. IGNaT’ev, E. I. Izvest. Akad. pedag. Nauk RSFSR (25), 
71 (1950). 

85. Rives, S. M. Sovet. Pedag., 12 (1), 12 (1948). 
86. GRASHCHENKOv, N. I. Nevropatol. i Psikhiat., 
8 (1950). 

87. LONDON, I. D. Psychol. Bull. 46, 241 (1949). 
88. CHERNAKOV, E. T. Voprosy Filos. (8) (1948). 
89. KOLBANOVSKII, V. N. Sovet. Pedag., 11 (6), 103 (1947). 
90. TEPLOV, B. M. Sovetskaya psikhologicheskaya nauk ga 
30 let. Moscow: Pravda (1947). 

91. KorNiLov, K. N. Psikhologiya. Moscow: 
(1946). 

92. Kornitov, K. N., Smirnov, A. A., and B. M. 
(Eds.) Psikhologiya. Moscow : Uchpedgiz (1948). 

93. TePLov, B. M. Psikhologiya. Moscow : State Pedag. Pub. 
(1949). 

94. Tekucuev, A. V. Izvest. Akad. pedag. Nauk RSFSR 
(10), 57 (1947). 

95. RAVKIN, Z. I. Ibid. (22), 7 (1949). 

96. Leont’ev, A. N. Sovet. Pedag., 11 (6), 103 (1947). 

97. RUBINSHTEIN, 8S. L. Osnovy obshchei Psikhologii. Mos- 
cow : State Pedag. Pub. (1946). 

98. KORENEVSKII, BE. I. Jzevest. Akad. pedag. Nauk RSFSR 
(27), 3 (1950). 

99. WorTIs, J. Soviet Psychiatry. Baltimore: Williams & 
Wilkins (1950). 

100. LonpoN, I. D. Psychol. Bull., 48, 364 (1951). 

101, Ibid., 46, 241 (1949). 

102. PONTRY AGEN, L. Topological Groups. (Trans. by BE. 
Lehmer.) Princeton: Princeton Univ. Press (1946). 

103. LANGMutR, I. Chem, Eng. News, 24, 759 (1946). 

104. Bavenr, R. A. Unpublished thesis, Harvard Univ. (1950). 


and GALOcCHKINA, L. P. Problemy Fiziol. 


19 (4), 


Uchpedgiz 


233 


r 
J 
e 
n 
y. 
is 
al 
la- 
De, 
le, | 
ne 
rly 
the 
of 
pial 
en 
re- 
otal 
nol- 
ugh 
jiza- 
riter 
for 
itifie 
re- 
the 
less 
even 
Cer- 
rival 
most 
is of | 
ysycho- 
herent 
10 need 
,uation 
reeding 
in the 
“bour- 
h inap 
‘chnie,” 
| 
ology, 
ol. 14 
|_| 


Technical Papers 


Eocene Volcanism in Central Utah’ 


Siegfried Muessig? 


Department of Geology, 
The Ohio State University, Columbus 


Work during the past three field seasons in Long 
Ridge, central Utah, has disclosed several important 
stratigraphic relations in the regional geology of the 
area. They are presented briefly here in anticipation 
of a forthcoming longer paper so that they may be 
immediately available to other workers. Long Ridge 
is located about 10 miles east of the Tintie mining dis- 
trict and extends southward about 30 miles; the area 
specifically under consideration is at the southern tip 
of Long Ridge, about 7 miles southwest of Levan, 
Utah. 

At this locality about 870 ft of thin-bedded Green 
River limestone and shale crops out in unbroken suc- 
cession. In the upper 200 ft of the formation ben- 
tonitic tuffs are intercalated with the limestones, some 
of which contain much biotite. Conformably above this 
sequence is the Golden’s Ranch formation, a series of 
tuffs, bentonites, and voleanic boulder conglomerates. 
This sequence can be seen along the new roadcuts of 
U. 8S. Highway 91 southwest of Levan. 

Six miles to the northwest the same section is again 
found, except that the lower part of the Green River 
is covered. In addition, 820 ft above the base of the 
Golden’s Ranch formation, a relatively pure limestone 
with abundant plant remains crops out. The plants 
in the limestone, which is here named the Sage Valley 
limestone member of the Golden’s Ranch formation, 
have been determined as upper middle Eocene or 
lower upper Eocene by Roland W. Brown. A com- 
parison of thin sections of boulders from the voleanic 
conglomerates below the Sage Valley limestone with 
those prepared from flows in the latite series of the 
Tintic area shows that the boulders are from the flow 
areas. Hence, the flows are clearly somewhat older 
than the boulders derived from them and are there- 
fore middle or lower upper Eocene in age. Further, 
field tracing of the volcanic conglomerates in the 
Golden’s Ranch brings to light the fact that they grade 
laterally into voleanic breccias that are an intimate 
part of the latite series in the northern part of the 
area and in the Tintie district (7). 

The history of the area, during at least a part of the 
Eocene, as determined from the above observations, 
is briefly as follows: While calcareous and argillaceous 
sediments of the upper Green River were being nor- 
mally deposited in a shallow lake, voleanice eruptions 
began in the Tintic area to the west. Flows and brec- 

1 The author gratefully acknowledges the financial support 
of the Atomic Energy Commission and of The Ohio State 
University. 


2 Atomic Energy Commission predoctoral fellow, 1950-51. 
Present address: U. 8S. Geological Survey, Fredericktown, Mo. 
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cias were deposited on relatively steep slopes (2) 
while airborne voleanic products were being inter- 
bedded with the Green River sediments in the lake, 
Continued voleanism and the work of streams on the 
voleanic products resulted in the deposition of coarse 
voleanie conglomerates and tuffs and the cessation of 
lacustrine limestone deposition. At some time after 
the initiation of voleanism a new water body of prob- 
able local extent and irregular outline existed; in it 
was laid down the Sage Valley limestone. Above it 
were deposited more voleanice conglomerates and tuffs. 
Their age cannot yet be accurately determined. 

The occurrence of plant fossils, associated with vol- 
canics, together with the gradational relations between 
the well-dated Green River formation and the Golden’s 
Ranch formation, and between the latter and the latite 
series, presents the first specific dating of the wide. 
spread voleanism of central Utah. Previously, this had 
generally been considered to be much younger (1,3), 
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Inadequate Stimulation of Olfaction 


Amos Turk and Kenneth Bownes 


W. B. Connor Engineering Corp., 
Danbury, Connecticut 


Several workers in the field of olfaction have re- 
ported difficulties in obtaining test spaces for research 
purposes with an absolute zero level of odor. Such 
spaces are needed in olfactory research to serve as 
control rooms for comparison with test rooms of low 
odor levels, to act as reservoirs for the introduction of 
odors near threshold concentrations, and for the oper- 
ation of odor test panels. 

The use of activated carbon as an air-cleaning de- 
vice to remove all sources of olfactory stimulation 
from a test space can be successfully carried out pro- 
vided certain precautions, as described here, are 
taken. In the absence of such measures, a test space 
in which air has been purified by activated carbon 
sorbents may give rise to an odor variously described 
as “yeastlike” or “alcoholic,” which, though not un- 
pleasant and often even unnoticed by a lay observer, 
interferes with an olfactory research program (1). 
The theoretical implications of this phenomenon are 
of great interest. We have found that the olfactory 
stimulation in such cases is related to an inert aerosol, 
and hence is an “inadequate” stimulation of olfaction 
in the sense that no gas or vapor is invloved. 

Experimental generation of the odor. Fig. 1 shows 
an arrangement of apparatus suitable for a reliable 
olfactory detection of the aerosol in question. A is a 
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ball rotameter covering the range of 10-100 liters/min 
of air flow. (Fischer & Porter Co., Hatboro, Pa.), and 
B is a 6- to 14-mesh granulation of an appropriate 
sorbent. Compressed air (usually foul in odor) is 
passed through the following in series: a glass wool 
filter, a 4-in. layer of anhydrous calcium chloride, a 
4-in. layer of granular silica gel, and an appropriate 
humidifier, if desired. The air is then introduced into 
the rotameter A. An aerosol stimulation is then de- 
tectable in the exit gas when the granular material B 
is any grade of activated carbon, whether of gas or 
liquid adsorption type of pore structure. 

Detection is facilitated when the nose is placed so 
that the exit gas from B is directed toward the nos- 
trils. Some sophistication in odor detection on the part 
of the observer is necessary, but once this is aequired, 
the ability to identify the stimulus, with or without 
blindfold, never fails. Six subjects have been used in 
the tests in this laboratory. Foster (1) has similarly 
reported unequivocal detection of this stimulus. 

Beeause the “yeasty” quality of the stimulus may 
suggest a microorganic origin, the following experi- 
ment was carried out. Activated carbon was trans- 


‘ferred directly from the furnace in which it was manu- 


factured, while glowing cherry-red, into a steam- 
cleaned Pyrex flask, then sealed with a ground-glass 
stopper and brought to the laboratory for test. The 
aerosol stimulation as described above was unchanged. 
This eliminates the possibility of microorganic origin. 

The same quality of olfactory stimulation was ob- 
tained when various other black sorbents were sub- 
stituted for carbon in B. These sorbents included (a) 
silver on silica gel, prepared by adding aqueous silver 
nitrate to silica gel in a hydrogen atmosphere, then 
drying the product; (b) cobalt oxide-nickel oxide, 
Co,0,—NiO, on activated alumina, prepared by im- 
pregnating the alumina surface with an aqueous solu- 
tion of the nitrates, drying at low temperatures, and 
then decomposing the nitrates. Colored adsorbents 
substituted for the carbon in B gave olfactory stimuli 
of varying intensities and perhaps qualities. These 
sorbents included the following: white—activated 
alumina; green—chromium oxide, Cr,0,, on activated 
alumina, prepared by decomposing ammonium di- 
chromate on the alumina surface; blue—cobalt alumi- 
nate, Thenard’s blue, Co(.AlO,)., prepared by low- 
temperature wet decomposition of cobalt nitrate on 
alumina; reddish-brown—iron oxide, Fe,O,, on acti- 
vated alumina, by decomposition of precipitated ferric 
hydroxide on the alumina. Untreated silica gel (color- 
less) does not produce the stimulus. 

Examination of carbon for foreign vapors. A 300- 
ml (150-g) sample of carbon was heated to 100° C 
and evacuated at high vacuum, using a mercury dif- 
fusion pump, through 3 collecting traps cooled in ice, 
dry ice, and liquid air (2). Pumping was continued 
for 1 hr. The traps were then closed off, and the con- 
tents of each admitted to the sample system of a mass 
spectrometer. After atmospheric and background 
peaks were accounted for, the result was a complete 
blank. Since the volume of the traps was 50 ec, the 
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leak pressure 1.2 em, and the sensitivity of the instru- 
ment 12.5 seale divisions/mm of gas pressure, and 
assuming, conservatively, a minimum detectability of 
1 seale division and a gas of mass 50, the maximum 
possible quantity of undetected impurities is 1.3 x 
10-°g. On the basis of a 150-g sample of carbon, the 
maximum amount of undetected impurities would be 
less than 9 millionths of 1%. The sample of carbon 
thus subjected to high vacuum degassing, when re- 
turned to the odor test apparatus, gives the same 
aerosol stimulation. 

Aerosol filtration. The passage of the effluent air 
from the sorbent B (Fig. 1) through a suitable dry 
fibrous filter produces air at a zero level of stimula- 
tion. The filter recommended is that described by W. 
J. Smith and E. Stafford, of Arthur D. Little, Ine. 
(3), and should be used with a linear air flow of 5 
ft/min through the filter bed. For suitable treatment 
of air for odor research purposes, a system combining 
cells or canisters containing efficient gas adsorption 
activated carbon (4) with the dry fibrous filter de- 
seribed by Smith and Stafford is therefore recom- 
mended. 

The evidence disclosed indicates that inert aerosols 
ean provide some olfactory stimulation. An attempt 
was made to examine the aerosol particles by passing 
the effluent air from B (Fig. 1) through a thermal 


Al Disk, DeKhotinsky Seol 
ex Tube, 45 cm. 


6-14 Mesh Sorbent (B) 3cm Bed 
Perforated Metol Disk, 
Friction Fit 


Purified Air, 23.61. per min. 
Fie. 1. 


precipitator, using a cold plate coated with Formvar 
and by examining the collected matter with an electron 
microscope. Some particles in the size range around 
5 » were collected. No systematic study was under- 
taken, however, to relate the production of particles to 
the production of odors. 

The experimental facts presented in this paper are 
consistent with the infrared absorption theory of odor 
of Beck and Miles (5) and would be interpreted by 
this theory as scattering or absorption of the in- 
frared radiation by particles of different sizes, colors, 
and shapes in contact with the sense cells (6). Color 
variations would be indicative of variation of infrared 
absorption in the 7.5-15 » region of postulated sensi- 
tivity. Particle shape would influence the maximum 
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of absorption. Size would influence both the amount 
absorbed and the seattering coefficient, which is maxi- 
mal for 10 » radiation when particles are in the size 
range of 5-15 wu. The evidence, however, is not to be 
taken as a proof of this theory. 

The production of sorbent aerosols may well be 
related to thermal chipping caused by local tempera- 
ture rises on the adsorbent surface caused by heats of 
adsorption of atmospheric moisture and possibly other 
normal atmospheric gases. A rise in the humidity of 
the air entering the sorbent, accompanied by increased 
adsorption of moisture, generally causes some increase 
in the intensity of the olfactory stimulus. 
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A Simple Method of Mounting Gross 
Biologic Material in Plastic Boxes* 


Thomas W. Farmer, Ludlow M. Pence, 
and Marian Moeller 


Department of Neuropsychiatry, 
The Southwestern Medical School of the 
University of Texas, Dallas 


A simple, quick, and inexpensive method of mount- 
ing gross biologic material in acrylic plastic? should 
be of wide interest. Gross slices of tissue fixed in 
formalin or other suitable preservatives are perma- 
nently mounted in nonbreakable, transparent boxes. 
Approximately 20 min is required to prepare each 
section, and no special equipment is needed. Speci- 
mens mounted in this manner three years ago have 
shown little change in color and no leakage. 

A wide variety of biologic materials usually pre- 
served in glass jars may be preserved by this method. 
Gross brain sections in plastic boxes are of great 
value in the teaching of neuroanatomy and neuro- 
pathology. Many other normal and pathologie human 
and animal tissues may be similarly mounted. Since 
the specimens are in nonbreakable containers, they 
may be handled freely and may be shipped anywhere. 
Material prepared in this way requires very little 
space for display in a museum. Indeed, a small 
museum may be contained in a standard filing cabinet 
ready for display any time. 

The materials and method used in the mounting of 
gross brain material are presented as an example of 
one of the uses of this simple method. 


1 Specimens preserved by this method were presented as an 
exhibit at the meeting of the American Academy of Neurol- 
ogy, Virginia Beach, Va., April 11-138, 1951. 

* Plexiglas (Rohm & Haas) and Lucite (Du Pont) have 
both been used. 
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Fic. 2. Specimen is sealed in plastic box. 


Fic, 3, Filling plastic box with formalin solution. 


Transparent plastic boxes with fitted lids were or- 
dered from a local manufacturer of plastic products 
according to the following specifications for each box: 


A. A ¥%” rectangular plastic sheet for the bottom of the 
box cut in one of the following sizes: 7” x 5%’, 
6%” x 5%”, or other size as needed. End pieces 
thick and 4” high sealed to all four margins of the 
bottom sheet. A hole 1/16” in diameter bored in one 
of the end pieces. 

B. A lid of 4%” thickness in size identical with the bottom 
of the box. 
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Ethylene dichloride, technical grade, was used as a 
solvent to seal the lids on the boxes. 

A viscid plastic-ethylene dichloride mixture was 
made by placing approximately 10 ce of serap plastic 
in an airtight bottle and adding approximately 40 ml 
of ethylene dichloride. The plastic dissolved in about 
24 hr. 

Preparation of specimen is shown in (Fig. 1). 
Brains fixed in 10% formalin solution for 2 weeks 
were sectioned on the cutting board (masonite bottom ; 
¥4” guides). With firm pressure on the tissue, sections 
were actually cut very slightly thicker than the 14” 
guides on the board. 

The plastic box (Fig. 2), was washed with deter- 
gent dissolved in water and blotted dry with Kleenex. 
The brain specimen was then centered in a box of 
suitable size. The top was sealed to the box with 
ethylene dichloride applied with a brush. Bull Dog 
Clips, used to exert pressure, were allowed to remain 
in place for 10 min. 

A 50-ml syringe was filled with a 5% formalin 
solution, which was slowly injected into the box 
through the 1/16” hole (Fig. 3). The hole was then 
scaled with plastie-ethylene dichloride mixture. 


The Thromboplastic Activity 
of Hyaluronate* 


§. K. Abul-Haj, Jean Watson, 
J. F. Rinehart, and E. W. Page? 
Divisions of Obstetrics and Gynecology and of Pathology, 


University of California School of Medicine, 
San Francisco 


Studies of experimental and human arteriosclerosis 
have drawn attention to the ground substance, or in- 
terfibrillar cement, which is an important constituent 
of blood vessel structure. Such substances are con- 
spicuous in arteriosclerosis and appear to be involved 
in its pathogenesis (1). This led to a detailed study 
of the mucoid substances in normal and selerotie blood 
vessels. In a few instances it was noted that coronary 
artery thromboses had developed in close relationship 
to the exposed mucoid materials of sclerotic intimal 
plaques. This observation led to a study of the pos- 
sible role of such substances in the mechanism of 
coagulation. 

The sulfate-free acid mucopolysaccharides are vis- 
cous substances of high molecular weight and would 
appear to be ideally situated as agents concerned with 
the initiation of blood coagulation (2, 3). A mucopoly- 
saccharide, hyaluronic acid, is richly present in the 
subepithelial vascular reticular tissue of the skin and 
mucous membranes. Many, if not all, capillaries are 
supported in a mucoid ground substance that is pre- 


1This investigation was supported (in part) by research 
grants from the National Heart Institute of the National In- 
stitutes of Health, USPHS, and from the American Founda- 
tion for High Blood Pressure. 

*We are indebted to Walter Seegers, of Wayne University 
School of Medicine, for supplying the purified prothrombin 
and accelerator globulin utilized in this study. 
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Fic. 1. Comparison of coagulation time of recalcified plasma 
by human brain thromboplastin and by hyaluronate. 


sumably hyaluronate. A similar mucoid material is 
present in the intima and media of arteries and veins. 
The exact chemical constitution of the mucoid ground 
substance in normal or selerotic blood vessels is not 
known. We have found, however, that much of this 
material can be removed with testicular hyaluroni- 
dase (3). 

To study the possible thromboplastie role of this 
mucopolysaccharide, we have used bovine vitreous 
humor as our source of material. The vitreous humor 
contains a viscous solution of hyaluronie acid, a mi- 
nute quantity of an insoluble collagenlike protein 
(“vitrein”), soluble proteins, and small molecular sub- 
stances derived from the blood plasma. The “hyalu- 
ronate” used in these experiments was the native sub- 
stance of the vitreous humor removed from frozen 
beef eyes. After thawing at room temperature, it was 
centrifuged at low speed for 10 min. That portion too 
viscous to pipette was removed with a pair of forceps, 
and the remaining supernatant was utilized as a throm- 
boplastie reagent. Further purification by the method 
of Meyer (4) or of Alburn and Williams (5) resulted 
in depolymerization and loss of thromboplastie ac- 
tivity. The few commercial preparations of hyaluronic 
acid that we have tested have not been thromboplastic. 
Three observations, however, cause us to attribute the 
thromboplastie activity of vitreous humor to the muco- 
polysaccharide itself: (1) The activity is not affected 
by centrifugation at 16,000 rpm for 2 hr, as in the 
method used for separating tissue thromboplastins; 
(2) the activity is destroyed by incubation with hyal- 
uronidase; (3) known types of thromboplastin are 
not affected by hyaluronidase. It remains to be proved 
whether a combination of hyaluronate with native pro- 
teins is essential for thromboplastie activity. 

The coagulation time of whole blood, measured by a 
modification of the Lee and White method at 37° C, 
was shortened from a control time of 12 min 40 see to 
2 min 50 see by the addition of 0.1 ml hyaluronate, 
diluted with 0.9 ml water, to 1 ml fresh whole blood. 
This was a greater decrease than that produced by the 
addition of an amount of purified beef lung thrombo- 
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plastin equivalent to the hyaluronate activity when 
tested in the more purified system deseribed below. 

The activity of the hyaluronate was then compared 
with that of the human brain reagent as prepared by 
Aggeler (6) and used in the routine performance of 
the one-stage plasma prothrombin determination. In 
the dilution experiments illustrated in Fig. 1, a con- 
stant volume of 0.1 ml fresh plasma and 0.1 ml 0.025 
M calcium chloride was used with varying amounts of 
the thromboplastin and hyaluronate, then assayed by 
the Quick method. The results show a greater throm- 
boplastie activity with increasing concentrations of 
hyaluronate than of brain thromboplastin. Aged 
plasma gave slower clotting times, which could be 
restored to normal in the case of both thromboplastic 
substances by the addition of purified accelerator 
globulin. 

For a more quantitative analysis of the thrombo- 
plastie activity of hyaluronate, we turned to the two- 
stage analysis described by Ware and Seegers (7), 
modified by esrrying out the determinations in sili- 
cone-lined glassware at 37° C in the absence of acacia. 
The incubatiou mixture contained: (a) sufficient puri- 
fied prothrombin to yield a maximum of 2.6 units of 
thrombin; (b) 2.5 y/ml of purified accelerator globu- 
lin; (c) imidazole buffer (final pH, 7.28); and (d) 
Ca in a final concentration of 0.0112 M. The second 
stage was carried out at 37° C with 0.24% fibrinogen 
(Armour) in 0.9% saline. One unit of thrombin was 
defined as that amount which produced a clotting time 
of 15 see, and was equivalent to 0.004 mg/ml thrombin 
(Topical, Parke, Davis & Co.). All reagents were of 
bovine origin. 

In order to establish the fact that the thromboplastic 
activity of the hyaluronate was not due to contamina- 
tion by tissue thromboplastin, both the vitreous humor 
reagent and beef lung extracts, prepared by the 
method of Chargaff (8), were preincubated with 15 
mg hyaluronidase (Armour’s crystalline, testicular 
material). As shown in Table 1, there was a marked 
and progressive loss of activity in the ease of the 
hyaluronate, and no significant change in the activity 
of the lung extract. 

The next point of interest was to determine whether 
calcium ions and accelerator globulin played the same 


TABLE 1 


EFFrEcT OF HYALURONIDASE ON THROMBOPLASTIC 
ACTIVITY OF VITREOUS HUMOR AND BEEF 
Luna THROMBOPLASTIN 


Units of thrombin formed in 


first 5 min 
- Vitreous humor Beef lung 
thromboplastin 


bation Without With | Without With 
hyalu- hyalu- hyalu- hyalu- 
ronidase ronidise ronidase ronidase 


r 0.35 0.08 0.75 0.50 
? 0.18 None 0.70 0.65 


TABLE 2 


INFLUENCE OF CALCIUM AND ACCELERATOR GLOBULIN 
UPON THE CONVERSION OF PROTHROMBIN TO 
THROMBIN BY HYALURONATE 


Units of thrombin formed 


Pro- 
ro throm 
Pro 
. Pro- throm- bin + 
‘ Time of throm- bin + throm hyalu 
incubation - bin + 
bin + hyalu- ronate + 
hyalu- ronate+ hyalu Ae- 
ronate Ac- ronate + lobu- 
lobuli calcium 
globulin lin + 
ealeium 
15 min 0 0 0.18 0.65 
30 « 0 0 0.20 0.65 


accessory roles with hyaluronate as with tissue throm- 
boplastin. The particular demonstration illustrated in 
Table 2 shows that calcium is essential for hyaluronate 
activity, and that the rate of prothrombin conversion 
is considerably increased by the presence of the ae- 
celerator factor. 


1+LOG OF THROMBIN UNITS 


a 


04 os 


1+LOG OF SPECIFIC VISCOSITY 


Fie. 2. Relation of log of hyaluronate viscosity to the log 
of thrombin yield in 5 min at 38° C. Specific viscosity= 
flow time (hyaluronate) 1 


flow time (water) 


From simple dilution experiments, it became ob- 
vious that the thromboplastie activity of hyaluronate 
was proportional to some function related to viscosity. 
This was studied quantitatively with the aid of a 5-ml 
Ostwald viscometer at a temperature of 38° C. The 
viscosity of various dilutions of the vitreous humor 
reagent was compared with that of water. Each dilu- 
tion was then added to the purified system deserihed 
above, and the amount of thrombin formed in the first 
5 min was recorded. The log of the rate of thrombin 
formation was found to be directly proportional to 
the log of the specific viscosity, as illustrated in Fig. 2. 
A similar relationship between the log of plasma clot- 
ting time and the log of thromboplastin concentration 
has been described by Astrup (9). 

In working with plasma, hyaluronate of fairly high 
viscosity must be used to demonstrate thromboplastie 
activity, although it is still diluted considerably more 
than any hyaluronate encountered in tissues. Since the 
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thromboplastie activity is related to the degree of 
polymerization of the hyaluronate, which is readily 
altered, resulting in loss of viscosity, the activity of 
low-viscosity preparations is best demonstrated in the 
two-stage purified system. The addition of 1% sodium 
chloride, a slight change of pH in either direction, 
successive freezing and thawing, or even standing for 
any length of time at room temperature are among 


the factors that cause both a loss in viscosity and in 


thromboplastic activity. 

Thus it can be seen that sulfate-free hyaluronate, as 
it eceurs naturally in the body, perhaps in combina- 
tion with a protein, is an active thromboplastic agent. 
Its activity in coagulating blood is related to its vis- 
eosity. Like thromboplastin of tissue origin, it is de- 
pendent upon calcium, is affected by accelerator globu- 
lin, and has similar kineties. Unlike tissue extracts, 
howevey, its activity is destroyed by hyaluronidase or 
by any physical procedure resulting in depolymeriza- 
tion. It is noteworthy that the simple sulfonation of 
hyaluronic acid produces a strong heparinlike anti- 
coagulant (70). The widespread distribution of hyal- 
uronic acid in tissues, and the accumulation of it or a 
similar substance in areas of arteriosclerosis, suggest 
that it may play an important role in the coagula- 
tion of blood in vivo. 
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Tobacco Mosaic Virus Mutation 


James Johnson 


Departments of Horticulture and Plant Pathology, 
University of Wisconsin, Madison 


All plant viruses that. have been sufficiently studied 
reveal the existence of one or more strains which have 
evidently arisen by mutation. This subject has been 
frequently reviewed, most recently by Bawden (1). 
The number of strains reported for a single virus is 
often large, but the frequency of virus mutations has 
not been clearly established. 

Much of the claim for high rates of virus mutation 
rests on the earlier studies of the yellow tobacco 
mosaic virus. McKinney (2) concluded from a study 
of more than 5,000 plants that the occasional yellow 
spots resulted not from viruses introduced from the 
outside, but from strains that originated as mutants 
in the tissues involved in the spots. Kunkel (3) re- 
ported that 232 plants, inoculated with 4 green strains, 


August 31, 1951 


yielded over 5,000 yellow spots, or an average of about 
6.6 spots/plant, and 0.5-3.0 spots/leaf. Jensen (4) 
and others have come to similar conelusions. Hence, 
the common occurrence of yellow spots on otherwise 
green mosaic plants has been attributed to mutations 
of the green virus, rather than to yellow strain con- 
taminants in the green types. 

Efforts have been made in this laboratory to deter- 
mine the number of strains of the tobacco mosaic virus 
that are definitely determinable as such, by the avail- 
able techniques. The number of these strains is found 
to be relatively low (5). If the numerous yellow 
variants reported to occur should be considered as 
mutations they would necessarily seem to be identical 
or recurring mutations. 

To secure further information on this matter it 
would appear to be necessary to eliminate all possi- 
bility of contamination of green strains with yellow 
strains. This has been possible with improved tech- 
nique as far as differentiation between green and 
yellow strains is concerned. The local-lesion technique 
in serial transfers was used to eliminate the yellow 
strain contamination. When green strains yield only 
green isolates they may yet only be assumed to be 
free of yellow, since more than one strain may exist 
in a green strain obtained from a single lesion. 

Nicotiana sylvestris is well known as a test plant 
for yellow strains, but it unfortunately also gives local 
lesions with some green strains (6). Nevertheless, if 
local lesions are not obtained on N. sylvestris from 
green isolates, it appears to be satisfactory evidence 
that a yellow strain is not present in a totally green 
plant. However, local lesions on NW. sylvestris must be 
verified by yellow symptoms on Havana Seed test 
plants to establish that a yellow strain is present if 
prior symptoms do not confirm this point. Tests on 
N. sylvestris often reveal the probable presence of a 
yellow strain long before yellow symptoms have ap- 
peared. In some instances where a single yellow spot 
has developed on an otherwise green mosaic plant the 
presence of a yellow strain has been demonstrated in 
areas considerably distant from the tissue involved in 
the spot. At least 8 strains of green mosaic have been 
secured that are free of yellow contamination. Many 
of these plants have been grown in the greenhouse, 
under optimum conditions for yellow strains to de- 
velop, for a. period of:3 months, and to the 15-20 leaf 
stage without the appearance of any yellow mutations. 

The reasons for easy misinterpretation of results 
with yellow spots are due to several circumstances, 
such as interference phenomena and environmental 
conditions. Altogether, these factors may yield an 
infinite variety of symptoms within fairly restricted 
boundaries, beyond which, however, further variation 
is not to be expected. 

Our experimental results appear to have established 
the following: (1) Green and yellow strains may be 
readily separated where they exist in mixtures. (2) 
Green strains, if completely free of yellow strains, 
were not found to yield yellow spots. (3) Yellow areas 
very similar to those reported as “mutations” may be 
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“synthesized” by proper mixtures of known yellow 
and green strains under controlled environmental con- 
ditions. (4) The known yellow strains, of which only 
5 have been encountered in our studies, show that new 
isolates are similar to older known strains. (5) No 
evidence was secured that some strains mutate and 
others do not. 

The conclusion has been reached that the yellow 
spots occurring only occasionally, or frequently, in 
green tobacco mosaic strains are usually the result of 
contamination with yellow strains. A more detailed 
account of the results is planned for a later paper. 
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The Formation of Cycloparaffins 
in Petroleums 


Benjamin T. Brooks 
405 Lexington Avenue, New York 


The formation of cycloparaffins, found so abun- 
dantly in petroleums, has never been, plausibly ex- 
plained. In a previous paper (1) evidence was 
presented that the chemical reactions resulting in 
petroleums involved typical carbonium reactions 
caused by acid silicate catalysts in the form of natural 
clays, and possibly other minerals, in contact with the 
heavy oil undergoing change. Some of the evidence 
was more fully given in two previous papers (2). 

In the first paper referred to (1), it was pointed 
out that carbonium ions offer the only plausible ex- 
planation for the formation of aromatic hydrocar- 
bons, always present and sometimes in substantial 
proportions in petroleums, within the low temperature 
limits which the chemical evidence, and particularly 
the geological and field evidence, impose. The same 
type of carbonium ion reactions explain the large 
number of paraffin hydrocarbons of normal and 
branched chain structure found in straight-run gaso- 
lines. Neither paraffins nor aromatic hydrocarbons are 
found in the heavy bitumens or heavy asphaltic oils 
containing no gasoline, which D. C. Barton (3), on 
geological evidence, regarded as the intermediate ma- 
terial between typical petroleums containing gasoline 
and the original organic source material. In a very 
recent study of the Wilcox, Sparta, and Cockfield 
formations of the Louisiana Gulf Coast area, Born- 
hauser (4) concluded that “the fact that the light oils 
are found in the shale facies or in the transition zone 
to the sand facies appears to lend considerable sup- 
port” to the theory of catalytic action. 

It is just as important, however, to explain not only 
the formation of the paraffins and aromatics, but the 
cycloparaffins as well. It has been previously pointed 
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out (5) that the cycloparaffins, including many eyelo- 
pentanes and cyclohexanes, found in substantial pro- 
portions in petroleum, cannot be accounted for by 
the degradation of any known possible source ma- 
terial, nor by the hydrogenation of aromatic hydro- 
carbons. They can be accounted for, however, by cyeli- 
zation of unsaturated hydrocarbon structures, for 
which a carbonium ion mechanism, in the presence of 
acid catalysts, has already been proposed, in certain 
eases, by Stevens and Spalding (6). 

The instances in which cyclization of mono-olefins 
has been observed experimentally have been rare. Iso- 
butene has been converted to 1.1.3-trimethyl eyelo- 
pentane in high yields by heating under pressure, 
However, many instances are known of the formation 
of cyclohexane or cyclohexene derivatives by the di- 
merization of dienes. As pointed out by Stevens and 
Spalding (6,7), such eyelizations probably take place, 
by the action of acid catalysts, through a carbonium 
ion mechanism. They also showed that cyclopentanes 
ean be formed in a similar manner, as in the case of 
2.7-dimethyl octadiene-2.6 : 


—H* 
A\— () 


They conclude that a cyclopentane ring can be formed 
by cyclization without difficulty when the acyclic diene 
is constituted so that formation of the cyclohexane 
ring is difficult because of steric factors, or because 
shift of the initial carbonium ion to positions favor- 
able to cyclohexane formation involves too much en- 
ergy. In view of the large number of instances in 
which C, rings are formed exclusively in such eyeli- 
zations, it seems reasonable to conclude that the eyelo- 
hexane ring is formed by preference. This suggests 
that the cyclopentanes in petroleum have been formed 
largely by isomerization of cyclohexanes. In this con- 
nection, however, it should be pointed out that the 
ratios of cyclohexane and methyl cyclopentane in 
gasolines vary widely and do not correspond to equi- 
librium proportions for any particular temperature. 


TABLE 1 


Percentage by volume, 
in gasoline 


Wink- Coa- 
Crude source tor Conroe, linga, Saxet, 
Texas Cali- Texas 

fornia 


Methyleyelopentane 1.63 2.97 10.29 5.52 
Cyclohexane 0.64 4.34 7.63 15.07 


The ratios of total cyclopentanes and cyclohexane 
in the gasoline fractions of seven petroleums examined 
by the U. S. National Bureau of Standards showei 
variations between 8.4% cyclopentanes with 20.5% 
eyclohexanes (by vol), and 41.0% cyclopentanes with 
27.5% eyclohexanes (Table 1). 
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The equilibrium between cyclohexane and methyl 
cyclohexane in the presence of aluminum chloride at 
65° C shows 21.0% methyl cyclopentane. 

These considerations have a most important bearing 
on the nature of the possible organic source material 
of petroleum and require that it be rich in olefinic 
material, and accordingly indicate that unsaturated 
fatty acids, such as are known to occur widely in 
marine organisms and algae, probably constitute the 
chief organic source of petroleum. High molecular 
weight polymers of the unsaturated fatty oils or acids 
may have been formed in the early stages, as sug- 
gested by Stadnikoff (8). The fatty acids and naph- 
thenie acids found in petroleum, and usually consid- 
ered together as “naphthenic acids,” are probably 
vestigial remnants of the original fatty acids present 
in the original source material. Stevens (7) has sug- 
gested that chaulmoogrie acid may be formed from 
linolie acid, or more probably from eleostearie acid, 
since in the latter the double bonds are so situated 
that cyclization may take place in a way analogous 
to the ring closing of citronellal to isopulegol. The 
cyclization of unsaturated fatty acids, or of olefinic 
material derived from them, by acid mineral catalysts 
affords a plausible explanation of the formation of 
the eycloparaffins that are so abundant in petroleums. 
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Effect of Colchicine on Regeneration 
in Pelmatohydra oligactis 


Frank M. Sturtevant, Jr., 
Ruthann P. Sturtevant, and C. L. Turner 


Department of Biological Science, 
Northwestern University, Evanston, Illinois 


The effect of colchicine on lower animals has been 
little studied. Hausman and Kolmer (1) found that 
higher temperatures inereased the toxicity of colchi- 
tine for Paramecium; many other observers have 
reached the conclusion that colchicine is more toxie in 
warm-blooded than in cold-blooded animals. Barros 
(2) reported that colchicine stimulated growth in 
Paramecium, whereas others (3,4) failed to obtain 
any detectable effects. Beams and Evans (5), however, 
reported a lowering of the viscosity or a prohibition 
of inereased gelation, with a subsequent inhibition of 
cleavage, in Arbacia eggs. 

The influence of colchicine on plants and higher 
animals has been well established (6), but its effects 


August 31, 1951 


TABLE 1 


TENTACLES REGENERATED AT EACH OBSERVATION 
(Each Series, 5 Hydras) 


Series Al 


A2 A3 Cc 


Hr Total Av Total Av Total Av Total Av 


24 0 0.00 0 0.00 9 0.60 46 3.07 
36 45 .30 18 1.20 30 200 52 3.47 
48 9 60 34 227 46 3.07 56 3.73 
60 9 60 42 2.80 50 3.33 57 3.80 
72 12 0.80 41 2.73 50 3.33 56 3.73 
84 21 140 41 2.73 50 3.33 56 3.73 
96 13 0.87 41 2.73 50 3.33 56 3.73 
108 13 87 41 2.73 48 3.20 56 3.73 
120 12 0.80 38 2.53 48 3.73 


3.20 56 


on protozoa and lower animals have not been well 
delineated; it was therefore decided to test the rate 
of regeneration of a lower animal in a colchicine 
medium. It was believed that the rates from young, 
rapidly dividing animal cells subject to the influence 
of colchicine might show the typical stathmokinesis 
(c-mitosis). 

Pelmatohydra oligactis males of one clone, which 
had been well fed with cladocera, were sectioned just 
below the tentacles. After 30 min, 5 hydras were 
placed in each of 3 stender dishes containing 30 ml 
of the following concentrations of colchicine in pond 
water: A 1, 0.0033%; A 2, 0.000033%; A 3, 
0.00000033%. For the controls, the same procedure 
was carried out with the animals in pond water 
(Series C). All the dishes were covered, placed in the 
dark, and examined every 12 hr for evidence of re- 
generation. 

The pond water used had previously been filtered 
free of organic debris. Water analysis showed it to 
contain 0.050 g of organic matter and 0.171 g of inor- 
ganic matter per liter, carrying the following ions: 
Ca*+, Bat+, Nat, K+, Mg**, Fe**+, Cl-, 80,7, NO,-. 
Vorticella, Halteria, Dileptus, and dinoflagellates 
were abundant in the medium. 

At the close of the experiment the specimens were 
examined cytologically by removing the regenerated 
sections, placing in 1 N HCl for 10 min, staining in 
acetocarmine for 2 min, and then squashing in the 
stain and mounting by ringing the cover slip with 
paraffin (salivary gland technique). 

Hydra commonly regenerates 2 opposite tentacles 
immediately, followed shortly by the third. Then a 
fourth, fifth, or even more may arise by budding; 
nevertheless, 5 tentacles are characteristic for this 
species (7). The regeneration rate in a small sample 
is not uniform, and, as a result of individual variation 
in metabolic history and physiology, wide variations 
in numbers of tentacles. at any one time level oc- 
easionally occur. This is particularly true in the case 
of an individual that is dying or entering a state of 
physiological depression. Not only are there wide vari- 
ations from individual to individual, but also from 
trial to trial; these are due to the differences in the 
immediate physical and biotic environment and the 
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clonal metabolism. For these reasons, it was believed 
that the best indication of the relative rates of growth 
in any one concentration would be the mean number 
of tentacles present; these are graphed as the 
logarithm against the time in hours (Table 1). 

The results, as illustrated by Fig. 1, indicate that 


EFFECTS OF DIFFERENT CONCENTRATIONS OF COLCHICINE 


° 
a 


 ——— 
 —-— 
-------- 
C: POND WATER 


1g OF AVERAGE NUMBER oF TENTACLES 


GROWTH IN Los, 


48 60 m 108 20 
TIME IN HOURS 


Fic. 1. Effects of different concentrations of colchicine. 


the degree of inhibition of regeneration is a direct 
function of the concentration of colchicine. This agrees 
with the results of Bernhard on Rana (8), although he 
also obtained abnormal morphogenesis in regenerating 
tails. 

The rates of regeneration as seen in Curves A 2 and 
A 3 appear to be depressed from the control (Curve 
C) by the toxicity of the alka'oid. Curve A 1, how- 
ever, displays irregularities when compared to the 
other three. The distinct lag in absolute and rela- 
tive growth rates seems to have been caused by 
stathmokinesis in conjunction with alkaloidal toxicity. 

To test this hypothesis, cytological analyses were 
made. These examinations revealed, first, the fact that 
all the hydra (experimental, control, and nonexperi- 
mental from the same clone supply) showed poly- 
somaty.? Second, an actual count was made compar- 
ing 2 regenerated sections (120-hr) from 0.0033% 
colchicine with the water controls, as to number of 
metaphases and anaphases. The following results per 
regenerated segment were obtained: control, 6 meta- 
phases and 6 anaphases; colchicine-treated, 33 meta- 
phases and 17 anaphases. In general, more mitotic 
figures were seen in the experimental animals, with 
a higher percentage of prophases-being found in’ the 
control. 

Therefore, the greater proportion of mitotic figures 
in the colchicine-treated specimen, as compared to the 
water control, indicated that the latter had completed 
the period of rapid growth in regeneration, whereas 
the former had not. The excess number of metaphases 
in the eolchicine-treated specimen was visible proof 
of the effectiveness of the stathmokinetic properties of 


1 Discovered by G. H. Mickey, of Northwestern University. 
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colchicine on animal cells. These results are in har- 
mony with the observation of stathmokinesis in 
Arbacia eggs, mentioned above (5). 
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The Use of a Precision Lathe in the 
Preparation of Biological Thia Sections 


Zach M. Arnold 


Department of Zoology, 
University of California, Berkeley 


Through the use of a small precision lathe of the 
type used by jewelers and instrument-makers it is 
possible to prepare sections of biological materials hy 
a technique similar to that employed in the prepara- 
tion of plywood. 

The basic techniques and equipment for such a 
method are fairly simple. Biological materials to be 
sectioned are embedded in the usual manner in paraf- 
fin, and the trimmed block is mounted on the face of 
a suitable wire or wheel chuck. In order to affix the 
block to the chuck the latter is heated slightly, the 
block is pushed onto it, and both are cooled in water. 

By means of an appropriate set of pulleys the 
speed of the lathe is reduced to approximately that of 
a rapidly operated microtome. The speed can be in- 
creased as the operator’s technique improves. The 
cutting tool, which can be a simple razor blade 
mounted in a holder of the type used in removing 
paint from glass surfaces, is held firmly against the 
tool rest of the lathe at an angle corresponding to that 
used for the knife holder of a conventional rotary 
microtome. It is imperative that the cutting tool be 
held firmly against the tool rest and the block in order 
to prevent vibrations that would ruin the ribbon. 

This technique affords a means of preparing. con- 
ventional transverse and longitudinal sections in addi- 
tion to “peeled” or veneer sections. If the long axis 
of a tissue specimen be mounted perpendicular to the 
axis of rotation it is possible to remove anterior and 
posterior transverse sections alternately. Longitudinal 
sections may be obtained by mounting the specimen 
eccentrically in the block, but with its long axis 
parallel to the axis of rotation. If longitudinal see- 
tions of the entire specimen are desired the material 
must be so placed as to be removed completely from 
the rotating center of the spindle. 

It should be possible to peel completely a perfeetly 
cylindrical specimen by this technique and, in the case 
of forms showing concentric growth patterns, to ob- 
tain a histological “spectrum” of the tissues composing 
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the “peeled” organism. In order to obtain such a 
preparation, however, it is necessary to mount the 
specimen so that its center exactly corresponds to the 
rotational axis of the lathe. 

The technique is not restricted to use in the prepa- 
ration of paraffin sections. Celloidin embedments 
mounted on wooden blocks in the conventional man- 
ner can readily be attached to serew-center chucks and 
sectioned longitudinally or transversely. By means of 
this procedure the routine sectioning of celloidin ma- 
terials may be greatly accelerated. 

The author has prepared only a limited number of 
materials by this method, but it seems to offer unique 
advantages to the biologist. It should be of particular 
value in the preparation of materials exhibiting con- 
entrie growth patterns or elongate cylindrical mor- 
phology. It has been employed to advantage, however, 
in the preparation of spherical sarcodinian protozoa 
for cytological study and should find ample develop- 
ment in other cytological investigations in which struc- 
tural relationships of component tissues or cellular 
elements are not of prime importance. 

The technique is capable of considerable, refinement 
and must, indeed, be so refined if it is to become a 
routinely valuable one to the scientist. 


Subcutaneous Implantation of Cortisone 
Pellets in Rheumatoid Arthritis 


Edward Henderson, John W. Gray, 
Marvin Weinberg, and Evelyn Z. Merrick* 


Division of Clinical Research, 

Schering Corporation, Bloomfield, and 

Arthritis Clinic, Hospital of St. Barnabas and 
for Women and Children, Newark, New Jersey 


Cortisone has been shown (1-4) to be useful as a 
palliative in rheumatoid arthritis when injected in 
aqueous suspension and when given orally. Wide ex- 
perience with other steroids administered in the form 
of pellets implanted subcutaneously shows that ex- 
cellent utilization is the rule. In the case of desoxy- 
corticosterone acetate pellets used in the treatment of 
Addison’s disease, constant absorption from the ster- 
oid depot created by pellet implantation exerts a 
physiologic effect that is sustained for many months. 
When comparable studies are made in the same pa- 
tients it has been shown that the efficiency of 1 mg 
desoxycorticosterone acetate absorbed from pellets is 
about twice that of 1 mg absorbed from daily intra- 
museular injections (5,6). Thorn and co-workers (7) 
found this to be true of cortisone pellets in patients 
with Addison’s disease. From 3 to 10 pellets weighing 
50-80 mg maintained the patients in good condition 

The authors wish to express their sincere thanks to 
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(under average demands) for 3 months, without ob- 
servable biochemical disturbances. 

It was deemed advisable to appraise the effect of 
cortisone pellets in patients with rheumatoid arthritis 
in the course of other studies we were carrying out 
with this drug (8). Eight adult patients with typical 
rheumatoid arthritis of severe grade received sub- 
cutaneous implantations of 900 mg cortisone as 12 
pellets of 75 mg each. In four of the cases no cortisone 
in any form had been given previously. Four had been 
receiving cortisone by daily intramuscular injection 
for varying periods of time prior to the implantation 
and had also been receiving cortisone plus insulin. 

Prompt clinical improvement of moderate degree 
followed the implantation and was sustained for 24 
weeks, whereupon all the patients (except one) re- 
lapsed to their pretreatment condition. The excep- 
tional patient was a man, H. C., aged 49, in Stage IV 
(9) of the disease, who had sustained a minor im- 
provement with cortisone plus insulin, relapsed some- 
what during 2 weeks without treatment and was then 
maintained in an improved state for 4 months after 
the implantation of pellets. In view of the long dura- 
tion of “benefit,” it appears probable that the disease 
had temporarily become quiescent from other causes. 

Marked euphoria developed in one woman, C. W., 
who experienced her first epileptic seizure in 9 
months one week after receiving the implantation. 
This patient enjoyed the most outstanding improve- 
ment, which continued for 3 weeks. The next best re- 
sult consisted of moderate improvement in one woman, 
E. C., lasting 3 weeks. Four patients benefited slightly 
for one week after the implantation, and one woman, 
M. F., was not improved significantly. 

It is of interest that the pharmacologic actions of 
cortisone by pellet implantation are of remarkably 
short duration in patients with intact adrenal cortices, 
in contrast to those with Addison’s disease. Notwith- 
standing the low solubility of cortisone (as the ace- 
tate), the prolongation of action as with other steroids 
in pellet form is not achieved; the procedure more 
nearly resembles a short-term, intensive therapy. 

It is our feeling that the patients were undertreated, 
even though most of them exhibited some manner of 
response. A new group is receiving twice the dosage 
diseussed here; results will be reported later. 
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Book Reviews 


Josiah Willard Gibbs: The History of a Great Mind. 
Lynde Phelps Wheeler. New Haven, Conn.: Yale 
Univ. Press, 1951. 264 pp. $4.00. 


It is not to be expected that the biography of a 
scientist like Willard Gibbs can convey very much to 
the general reader, except by indirection, concerning 
the man’s work. More than the 200-odd pages of the 
present account would be needed to give the non- 
specialist any grasp of Gibbs’ varied achievements in 
thermodynamics, statistical mechanics, vector analysis, 
and multiple algebra. Yet Gibbs has become a legend- 
ary figure not only to chemists, mathematicians, and 
physicists who encounter his work, but’ in some de- 
gree to the general public as well, which is learning 
to recognize him as probably America’s outstand- 
ing scientific figure of the last century. Professor 
Wheeler’s book is not another attempt, like the 
chapter of J. G. Crowther or the book of Muriel 
Rukeyser, to explain Gibbs by some sort of alchemy 
to persons without scientific background. But it will 
be a valuable companion volume to the serious works 
on Gibbs. 

For a number of years the devoted students and 
disciples of Gibbs—men like Charles S. Hastings and 
E. B. Wilson—have been publishing here and there 
excellent reminiscences and biographical sketches of 
their teacher. The author of the present volume was 
also a pupil of Gibbs. A short time ago he presided 
over the publication of a small volume of Gibbs’ early 
studies in applied mechanics. He has now made good 
use of the published biographical materials (of which 
he gives an extensive bibliography), as well as of 
valuable unpublished letters and manuscripts. With 
the aid of this material, he has written a clear and 
unpretentious book that is the only satisfactory study 
of the Yale scientist yet published, and that is worthy 
to take its place beside the Donnan and Haas Com- 
mentary on the Scientific Writings of J. Willard 
Gibbs. 

The general reader will find portions of this book 
difficult, but there is something for him also. Wheeler 
gives a charming picture of the family and boyhood 
of Gibbs, of his early years at Yale, and of his rise 
to international eminence. It seems clear that Gibbs 
was genuinely appreciated in this country earlier than 
is commonly believed. Even the publication of his 
epoch-making trilogy of papers, “On the Equilibrium 
of Heterogeneous Substances,” which no member of 
the Connecticut Academy could fully grasp or appre- 
ciate, testifies to the respect in which he was held by 
his collengues before he had really demonstrated his 
powers. “We knew Gibbs and took contributions on 
faith,” the president of the academy is quoted as say- 
ing. Clerk-Maxwell’s prompt assistance in spreading 
the reputation and discoveries of Gibbs is documented 
by the letters of Gibbs’ British correspondents. In 
America appreciation of Gibbs’ achievement was early 
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displayed by his election to the National Academy of 
Sciences and to the American Academy of Arts and 
Sciences and by an offer from President Gilman of a 
position on the faculty of Johns Hopkins. 

One of the paradoxes of Gibbs’ work has been the 
large number of fruitful applications of research that 
must have struck contemporary Americans as abstract 
and forbidding in the extreme. The climax of the 
Gibbs story—and I suppose, from some points of 
view, its fulfillment—is to be found in the vast litera- 
ture that burgeoned in the decades following his death 
out of the few pregnant pages devoted to the phase 
rule. How fitting was this outcome is evident if we 
realize what Wheeler is the first to emphasize, namely, 
that Gibbs began his scientifie career with interests 
that were mainly practical. His earliest ventures in 
science were concerned with improvements in the use- 
ful arts: the invention of a hydraulic turbine and of 
a railway car brake. His earliest paper, read before 
a meeting of the Connecticut Academy of Arts and 
Sciences early in 1866, dealt with the problem of 
units in mechanies. It is published as Appendix II in 
this excellent biography. Gibbs stood on the threshold 
of a new American appreciation of abstract science; 
his personal transition from practical invention to 
theoretical science of a most fundamental sort is a 
bench mark in the development of science in this 


country. 
try HENRY GUERLAC 


Department of History, Cornell University 


The Polarographic Method of Analysis. 2nd ed. Otto 
H. Miiller. Easton, Pa.: Chemical Edueation Pub, 
1951. 209 pp. $3.50. 


In keeping with its intended use as a college text 
book, the first chapter presents a review of various 
types of electroanalytical methods. An excellent fea- 
ture of the chapter is the analogy the author draws 
between potentiometric titration curves and polaro- 
graphic waves. This reviewer is less enthusiastic about 
the diseussion of electrode potentials on pages 10-12 
in terms of “electron pressure,” and the definition of 
indicator electrode on page 13 that excludes such 
common indicator electrodes as the silver electrode 
and the hydrogen electrode. 

The emphasis on simple manual equipment in Chap- 
ter II on apparatus adds instructional utility to the 
text. -This chapter also contains a discussion of many 
measurement details that should be useful to the stv- 
dent. Recording instruments are treated much too 
cursorily even for an elementary text. The biased re 
marks on page 52 present a very unfair picture of the 
capabilities of the most recent recording instruments. 

Succeeding chapters discuss the factors governing 
the limiting current, the equations of waves of various 
types of reactions, and polarometry (amperometrie 


titrations). These are followed by a chapter on spe § 
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cial techniques, including differential and derivative 
polarography, oscillographie polarography, and the 
use of electrodes other than the dropping electrode. 
The succeeding chapter considers some of the methods 
of standardizing the dropping electrode in practical 
analysis and indicates some practical applications. 
The final chapter, “Suggestions for Practical Polarog- 
raphy,” is devoted chiefly to the characterization and 
selection of capillaries for the dropping electrode ac- 
cording to the “capillary constant” method developed 
by the author. 

JaMEs J. LINGANE 
Department of Chemistry, Harvard University 


Physiological Mechanisms in Animal Bebaviour. 
Symposia of the Society for Experimental Biology, 
No. IV. New York: Academic Press, 1950. 482 pp. 
$6.00. 

This symposium is an excellent survey of the theo- 
retical views and recent findings of British and con- 
tinental students of animal behavior. The primary aim 
of the symposium was to elucidate the physiological 
mechanisms that underlie behavior, but the conference 
was just as much a discussion of comparative psycho!- 
ogy. In addition, considerable attention was given to 
problems of terminology, methodology, and the defini- 
tion of theoretical aims. 

American students of behavior should find this co!- 
lection of papers refreshing reading, for it affords 
data on a much wider variety of species than have 
been studied in this country and presents a good sum- 
mary of the much-overlooked European theories of 
behavior. Furthermore, the excellent bibliographies at 
the end of each contribution make the book a valuable 
reference work. 

It is impossible to summarize the wealth of material 
the symposium presents. But a number of the more 
important ideas that came out of the conference can 
be listed briefly. In the section on the senses, it is 
pointed out that many invertebrates and lower verte- 
brates hear, see color, and communicate much more 
like mammals than has heretofore been suspected. 

In the second section, it is shown that there may 
be far less stimulus control of behavior than prevalent 
theory assumes. In amphibia, once a stimulus elicits 
walking, central mechanisms can maintain the re- 
sponse pattern without any further stimulation. And 
in the case of polychaete worms it was shown that 
activity cycles are determined by central neural 
pacemakers in the absence of stimulation. 

Many of Lorenz’ and Tinbergen’s concepts of in- 
nate behavior are discussed in the third section. Evi- 
dence is brought forward to support the view that 
specific internal states ean lower the threshold of 
instinctive reactions even to the point where they go 
off “spontaneously.” Typically, however, instinctive 
patterns are “released” by specific kinds of stimuli. 
The theory is that animals have evolved special organs 
and patterns of behavior that provide the releasing 
stimuli or, in the case of defense against predators, 
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provide stimuli that inhibit the release of instinets. 

In the final section on learning it is argued that 
the same types of learning occur among the lower 
forms as among the higher: habituation, classical eon- 
ditioning, trial-and-error learning, insight learning, 
and imprinting. Imprinting is one-trial learning that 
ean occur only very early in life—e.g., the newly 
hatched duckling learns to follow the first object it 
sees, human or inanimate, just as it normally follows 
its parent. Konorski summarizes in his contribution 
a theory of the mechanism of learning much like 
Pavlov’s, but perhaps more inclusive. Finally, Lashley 
points out, on the basis of extensive evidence, that 
there is no ground for believing that specifie memory 
traces are “stored” in particular neurons in any part 
of the nervous system. Rather, he believes, we must 
think of memory as a pattern of excitability imposed 
on large numbers of neurons by experience or train- 
ing. Presumably the “memory” is elicited whenever 
all or some portion of these neurons is induced to 
produce the pattern. The crucial thing is that the pat- 
tern be elicited and not that particular neurons be 
aroused. 

Evior 

Department of Psychology 
The Johns Hopkins University 


Scientific Book Register 


Fossil Mammals of Africa: The Pleistocene Fauna of Two 
Blue Nile Sites, No. 2. D. M. A. Bate, L. H. Wells, 
and A. D. Laeaille. London: British Museum (Natural 
History), 1951. 50 pp. 15s. 

Methods in Medical Research, Vol. 4. Maurice B. Vis- 
scher, Ed. Chicago: Year Book Pub., 1951. 306 pp. 
$7.00. 

Collected Papers of the Mayo Clinic and The Mayo 
Foundation, Vol. XLII. Richard M. Hewitt et al., Eds. 
Philadelphia: Saunders, 1951. 812 pp. $11.50. 

Analysis of the Four-Bar Linkage: Its Application to the 
Synthesis of Mechanisms. John A. Hrones and George 
L. Nelson, Cambridge, Mass.: Technology Press; New 
York: Wiley, 1951. 730 pp. $15.00. 

Kérpergrésse und Organzahl der Orgenismen. Hallische 
Monographien 18. F. A. Schilder. Halle (Saale), Ger- 
many: Max Niemeyer, Verlag, 1950. 58 pp. DM 6.80. 

The Dinosaur Book: The Ruling Reptiles and Their 
Relatives. 2nd ed. Edwin H, Colbert; illus. by John C. 
Germann. New York-London: McGraw-Hill, 1951. 
Published for The American Museum of Natural His- 
tory. 156 pp. $4.00. 

Mathematische Grundlagen der héheren Geodiasie und 
Kartographie: Das Erdspharoid und seine konformen 
Abbildungen, Vol. I. R. Kénig and K. H. Weise. West 
Berlin: Springer-Verlag, 1951. 522 pp. DM 46., cloth 
DM 49.60. 

The Invertebrates: The Pseudocoelomate Bilateria: 
Acanthocephala, Aschelminthes, and Entoprocta, Vol. 
III. Libbie Henrietta Hyman. New York—London: 
McGraw-Hill, 1951. 572 pp. $9.00. 

Quantum Mechanics of Particles and Wave Fields. 
Arthur March, New York: Wiley; London: Chapman 
& Hall, 1951. 292 pp. $5.50. 
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Association Affairs 


Questions for the September Conference 


Warren Weaver 
The Rockefeller Foundation, New York 


Tue officers of the American Association for the 
Advancement of Science have received a letter, signed 
by A. J. Carlson, A. C. Ivy, and Ralph A. Rohweder, 
urging upon the AAAS a reexamination of its policy 
and its program of activities, so that they may more 
effectively fit into the present-day situation of science 
in the United States. The officers of the Association 
had themselves been considering the same general 
problem, and, stimulated by the letter referred to, 
they decided that a study should be made. It is the 
purpose here to give some background and to pose a 
few of the relevant questions, so that the member- 
ship of the AAAS can participate in the study. 

The American Association for the Advancement of 
Science is now more than one hundred years old. 
During a large part of its first century its chief func- 
tion was the holding of yearly meetings at which sci- 
entific papers were presented. Until comparatively re- 
cent years all major scientific groups were formally 
represented at these annual meetings. Then, as num- 
bers grew large, one group after another—the chem- 
ists, the geologists, the physicists, the mathematicians, 
and now the biologists—considered it more effective to 
hold separate meetings for the presentation of tech- 
nical papers and the transaction of society business. 

As the character of the annual meetings of the 
AAAS began to change, the organization developed 
other activities. The most important was, and con- 
tinues to be, a publication program. This program 
includes a weekly and a monthly journal, which the 
present administration is seeking to improve to the 
point where they will reflect not only the broad ob- 
jectives of the Association, but also the spirit and 
progress of science with which these objectives must 
be identified. The publication program also involves 
the printing and distribution of volumes that report 
symposia arranged by the AAAS and, in certain cases, 
by other organizations. These are books of special 
interest which would be difficult to produce without 
AAAS help. 

In addition to the two main functions of meetings 
and publication, the AAAS is engaged in a variety of 
other related activities. It has 223 affiliated and asso- 
ciated societies. With some of these it maintains close 
relations; with others the connections are somewhat 
more tenuous. In a variety of ways the AAAS has 
given service in situations that involve the interests of 
the various affiliated and associated groups. To aid 
the state academies of science, the AAAS has organ- 
ized the academy conference, to consider, at the state 
level, programs and objectives similar to those that 
concern the AAAS at the national level. In 1946 the 
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Association was asked to assume leadership in the 
formation of an Inter-Society Committee in support 
of a National Science Foundation. The AAAS also 
has nominal leadership in the work of the Coopera- 
tive Committee on the Teaching of Science and Mathe- 
maties. 

The AAAS also sponsors the Gordon Research Con- 
ferences, which provide specialists in many chemical 
fields with an opportunity to advance basic and ap- 
plied research through unrestricted discussion. 

The Association encourages research by means of 
small grants, particularly those administered by the 
state academies of science, and through awards such 
as the Thousand Dollar Prize, the Theobald Smith 
Award, and the AAAS-George Westinghouse Science 
Writing Award. 


The Association has working contacts with a rather 


wide variety of other organizations such as Uneseo, 
the American Standards Association, and the Amer- 
ican Council on Education, through direct representa- 
tion or through membership on committees. In addi- 
tion, the officers perform numerous service functions 
of different types for scientific groups, government 
agencies, individual scientists, and private institutions. 

This brief description of the main activities of the 
AAAS has been given here as a factual background 
for a series of questions that the officers think deserve 
careful study. The central and main question is: In 
view of the present organization and the needs of 
science, in what ways can the AAAS best serve the 
over-all interests of science in the United States and 
elsewhere? 

Is the system of large annual meetings antiquated? 
What kind, or kinds, of meetings can and should the 
AAAS hold? Can this great organization act as a 
synthesizing influence in science? Is this one of its 
great opportunities? Should the AAAS, as the voice 
of science, recognize as one of its principal activities 
(perhaps the principal one) the exposition and inter- 
pretation of science not only to all scientists, but, even 
more important, to the general public? If so, how ean 
this be done? What is the most effective relationship 
between the AAAS, on the one hand, and, on the 
other, the affiliated and associated societies, individual 
scientists, the National Research Council, the National 
Science Foundation, the public at large, and govern- 
ment? How can the AAAS journals be improved? Are 
there new kinds of activities that the AAAS should 
undertake ? 

In September a meeting will be held near New York 
City that will be attended by the members of the 
Executive Committee of the AAAS and by approxi- 
mately ten other men invited as consultants. This meet- 
ing will be devoted to a preliminary discussion of the 
sort of questions just raised. Members of the AAAS 
who have ideas and suggestions are urged to submit 
them before September 12 to Dr. Warren Weaver, 
Room 5500, 49 W. 49th St., New York City 20. 
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News and Notes 


Scientists in the News 


Lawrence W. Bass, vice president of U. S. Indus- 
trial Chemicals, Ine., New York City, has been named 
chairman of the Committee on Equipment and Ma- 
terials of the Research and Development Board, De- 
partment of Defense. Dr. Bass succeeds E. Pennell 
Brooks, who has become head of the newly organized 
Sloan School of Industrial Management at MIT. 


Carroll L. Birch, professor of medicine at the Uni- 
versity of Illinois, has been appointed dean of the 
lady Hardinge Medical College for Women at New 
Delhi, India. She will remain in New Delhi for a year. 
lady Hardinge Medical College is the only Indian 
medical institution for the training of women. 


United Cerebral Palsy has appointed Mrs. J. How- 
ard Brinckerhoff associate director to assume charge 
of field activities throughout the United States, Can- 
ada, and South Africa. Mrs. Brinckerhoff,'who joined 
United Cerebral Palsy in 1949, has served as regional 
director covering the Northern, Eastern, and Central 
states and Canada. 


H. Boris Burns has been elected president of the 
Arlington Chemical Company, Inc., which was re- 
cently acquired by the U. 8. Vitamin Corporation. Mr. 
Burns became executive vice president of U. 8. Vita- 
min in 1936 and will continue as president, to which 
office he was elected in 1940. 


Richard J. Cross, of Fair Lawn, N. J., has been 
named by Columbia University as the first recipient of 
the Walter W. Palmer Fellowship for the 1951-52 
academic year. Dr. Cross is doing biochemical research 
at the Public Health Research Institute. The fellow- 
ship was established in 1949 by the Martha Washing- 
ton Straus—Harry H. Straus Foundation, Ine. 


Clarence Dennis has been appointed professor of 
surgery and director of general surgery, University 
Division, at Kings County Hospital, a branch of the 
College of Medicine, State University of New York 
at New York City. He is professor of surgery at the 
University of Minnesota School of Medical Sciences. 


B. T. Dickson, chief of the Division of Plant In- 
dustry, has retired after 23 years with Australia’s 
Commonwealth Scientific and Industrial Research 
Organization. Dr. Dickson arrived in Australia from 
Canada in 1927 to form the division. Under his leader- 
ship it has grown into a major research institute, with 
headquarters at Canberra and with branch labora- 
tories and field stations at many points throughout 
Australia. Prior to joining the staff of CSIRO Dr. 
Dickson was professor of plant pathology and eco- 
nomic botany at McGill. He has been succeeded by 
0. H. Frankel, director of the Crop Research Division 
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of the New Zealand Department of Scientifie and 
Industrial Research. 


Harry Julius Emeléus, professor of inorganic chem- 
istry and fellow of Sidney Sussex College at the Uni- 
versity of Cambridge, Eng., lectured this month on 
“Recent Advances in the Chemistry of the Interhalo- 
gen Compounds” at Illinois Institute of Technology. 


Richard T. Evans and Frederick M. Hart, who re- 
tired on July 31 from the Geological Survey after 52 
and 51 years’ service, respectively, weré presented with 
illuminated scrolls, awards for meritorious service, and 
other tokens on behalf of the Survey. Mr. Evans has 
served in the Survey’s Topographic Division since 
1899. Mr. Hart entered the federal service in 1900, and 
since 1908 he has worked in the Section of Cartogra- 
phy, now called the Special Map Projects Section. 


Stanley Frankel, assistant professor of applied 
mechanies in charge of the Digital Computing Group 
at Caltech, is at the University, Manchester, Eng., 
as a guest of the British government for work on a 
problem in mathematical neurophysiology. 


Irving Glickman has been appointed director of the 
Graduate and Postgraduate Studies Division at Tufts 
College Dental School. Dr. Glickman is professor of 
oral pathology and periodontology and succeeds Ar- 
thur H. Wuehrmann, who resigned to join the new 
dental school at the University of Alabama. 


David Green has been made head of the newly 
formed Animal Nutrition Department in the Research 
Division of Armour and Company. Dr. Green is a 
specialist in the application of the B vitamins in 
animal nutrition and in antibiotic feed supplements. 


Directors of Canada Southern Oils, Ltd., formed 
to take over the Canadian and Ecuadorian interests 
of Pancoastal Oil Company, C. A., have announced 
the election of Cecil V. Hagen as president. Mr. 
Hagen formerly was chief geologist in charge of ex- 
ploration for the Superior Oil Company of Cali- 
fornia. He now operates his own geological consulting 
concern. 


Wilson F. Harwood has assumed his duties as assist- 
ant director for administration of the National Sci- 
ence Foundation. He has been executive assistant to 
the director of the National Bureau of Standards 
since early this year and has been on loan from the 
bureau to assist, on a part-time basis, in the staffing 
and organization of the foundation. 


Bartholomew W. Hogan, former commanding officer 
of the Naval Medical School at Bethesda, Md., has 
taken charge of the Naval Medical Hospital, sueceed- 
ing Robert M. Gillett, who has been assigned to sea 
duty. 
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Elizabeth Hyde has resigned as professor of chem- 
istry at Wells College, Aurora, N. Y., to become pro- 
fessor of chemistry at Wesleyan College, Macon, Ga. 


F. J. Kearns has been appointed senior research offi- 
eer of Australia’s Commonwealth Fisheries Office, for 
research into economic problems affecting the fishing 
industry. Mr. Kearns has been officer-in-charge of 
the Sydney Higher Appointments Office of the Com- 
monwealth Employment Service and a member of the 
planning and _ research staff. 


The second of the National Science Foundation’s 
technical divisions has been established with the ap- 
pointment of Harry C. Kelly as assistant director for 
the Division of Scientific Personnel and Education. 
The Division of Biological Sciences was the first of the 
four statutory divisions to be established. The new 
division will be responsible for the development and 
administration of programs related to the granting of 
scholarships and fellowships; and, as an initial under- 
taking, the division will also explore what may be 
done along the lines of coordination of teaching and 
research. Dr. Kelly has been head of the Scientific 
Section of the Office of Naval Research Branch Office 
in Chicago. 


The Academic Senate of the University of Edin- 
burgh, at the recommendation of the Faculty of 
Medicine of that university, has awarded the 1951 
Cameron Prize in Practical Therapeuties jointly to 
Edward C. Kendall, of Mayo, and to Tadeus Reich- 
stein, of the University of Basel, Switzerland, for 
“their fundamental researches leading to the discovery 
of cortisone.” 


James J. Kerrigan, president, and James M. Carlis!e, 
medical director, of Merck & Co., Ine., were among 
those awarded honorary degrees of Doctor of Laws 
in Dublin by the National University of Ireland. 


J. A. A. Ketelaar, director of the General and In- 
organic Chemical Institute of the University of 
Amsterdam, Holland, will be at Brown University 
during the next academic year as a visiting professor. 


Ernest Lawrence and Donald Cooksey, of the Uni- 
versity of California, recently arrived in Stockholm 
to study the Swedish cyclotrons. A new unit of 25 mev 
has just been completed at the Swedish Government 
Research Institute for Physics, of which Manne Sieg- 
bahn is head. The institute already possessed a smaller 
cyclotron, and a third unit is being constructed under 
the supervision of The Svedberg, professor of physical 
chemistry at the University of Upsala. 


Clyde B. Morgan has been elected president and a 
director of Rayonier, Inc. Since 1941 he has been 
president of the Eastern Corporation. The presidency 
of Rayonier had been vacant since the resignation of 
Edward Bartsch last November. 


D. S. Muzzey has been made chief of the Magnetics 
Division of the Engineering Department at the Naval 
Ordnance Laboratory, succeeding E. A. Gaugler, re- 
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signed. Dr. Muzzey has been deputy chief of the 
Underwater Ordnance Department. 


Howard K. Nason; has been appointed director of 
research of the Organic Chemicals Division of Mon- 
santo Chemical Company, succeeding Richard M. 
Hitchens, who has been director since 1947. 


Ira G. Needles, vice president of the B. F. Goodrich 
Rubber Company of Canada, Ltd., since 1945, has 
been elected its president. Mr. Needles succeeds George 
W. Sawin, who resigned for reasons of health. Mr, 
Needles joined the parent company in 1916 and Good- 
rich of Canada in 1925. 


Charles Lane Newberry has been named special 
assistant to the chief of the Division of Industrial 
Hygiene, USPHS. He will be responsible for the 
development of rehabilitative and health services in 
industry. Dr. Newberry has had experience with 
physical restoration programs in the Office of Voea- 
tional Rehabilitation for the past five years. 


Mildred E. Newton, assistant dean of the University 


of California School of Nursing, has been made head 
of Ohio State University’s School of Nursing. Miss 
Newton, who will succeed Frances McKenna, will hold 
the rank of professor of nursing education and diree- 
tor of the school. The new director has been at the 
University of California since August 1934, and in her 
present rank of assistant dean since July 1944. Pre- 
viously she served at Pasadena Hospital and Junior 
College as instructor and later as director of the 
School of Nursing. 


R. R. Overman, associate professor of physiology at 
the University of Tennessee Medical Units, has been 
named director of a new laboratory of clinical physi- 
ology. Establishment of the laboratory is part of the 
current expansion program of the university’s College 
of Medicine. It will permit more research at John 
Gaston Hospital, teaching hospital of the college. 


Kremers-Urban Company has announced the ap- 
pointment of Horace H. Palmer as bacteriologist. He 
will serve at the main Kremers-Urban plant in Mil- 
waukee. He was previously associated with Oscar 
Mayer & Company, Chicago, as chief chemist and 
bacteriologist. 


New York Medical College, Flower—Fifth Avenue 
Hospital has named Sophie Rabinoff as professor and 
director of the Department of Public Health and 
Industrial Medicine. Dr. Rabinoff formerly was con- 
nected with the City Health Department. 


Louis L. Ray, in charge of the Alaska Terrain and 
Permafrost Section of the U. 8S. Geological Survey, 
attended the 25th anniversary meetings of the Archiv 
fiir Polarforschung, held at Kiel, Germany. 


Abraham White, vice president and director of re- 
search, Chemical Specialties Co., Inc., New York, has 
been appointed lecturer in biochemistry, College of 
Physicians & Surgeons, Columbia University. 
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Education 


Duke University will inaugurate a training center 
for prematire infant care this fall. Public health and 
graduate nurses throughout the state will be trained 
at the Duke School of Nursing, under the direction of 
Eileen Kiernan, formerly of New York Hospital. 


The Illinois Neuropsychiatric Institute, Chicago, for- 
merly operated jointly by the State Department of 
Public Welfare and the University of Illinois, has been 
transferred to the University of Illinois. Erie Oldberg 
will serve as director of the Division of Neurology and 
Neurological Surgery, and Francis J. Gerty as direc- 
tor of the Division of Psychiatry. The State Psycho- 
pathic Institute and the Pathological Laboratory, 
housed in the institute building, will remain under 
state jurisdiction. 

The construction program of the Instituto Tropical 
de Investigaciones Cientificas de la Universidad Auté- 
noma of El Salvador, the new institute founded last 
year, is nearing completion. The research staff, other 
than the technical director and two assistants, is to 
consist entirely of guest scientists from abroad. 
The institute can accommodate about ten such visitors, 
who will be the guests of El Salvador. 


The Inter-American Institute of Agricultural Sciences, 
under a grant from the Shell Oil Company of Dela- 
ware, is investigating the reaction of tropical plants 
to new insecticides, fungicides, and herbicides. Kenneth 
L. Olsen is in charge of the project, with Oliver New- 
ton as a collaborator. The institute is also the center 
of an abacd program, in cooperation with the USDA, 
which will give emphasis to basic research related to 
the expansion of cultivation of this important indus- 
trial fiber plant. B. B. Robinson, of the Division of 
Cotton and Other Plant Fibers, will be in charge, and 
Charles H. Batchelder, entomologist, and William Q. 
Loegering, plant pathologist, will conduct research in 
their respective fields. A soils technician will also be 
supplied. 


The New York Zoological Society’s Department of 
Tropical Research has returned from its 49th expedi- 
tion. Five months were spent at the new field station 
at Simla in north-central Trinidad. Work was con- 
centrated on a preliminary survey of the ecology of 
Arima Valley, with special reference to birds, a study 
of the aggressive and defensive behavior of mantids, 
and the breeding of butterflies in large open-air cages 
in order to study their social behavior under partially 
controlled conditions. William Beebe directed the 
expedition ; other members were Jocelyn Crane, Henry 
Fleming, John Cody, and Ellen Ordway. 


A series of lectures on modern chemistry, around 
the theme “New Analytical Tools for Research,” will 
be sponsored by Northwestern University on Tuesday 
evenings extending from Oct. 2 through Dee. 11. 
Further information may be obtained from Donald 
D. DeFord, Department of Chemistry, Northwestern 
University, Evanston, Ill. 
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Grants and Fellowships 

The Children’s Bureau is making $100,000 available 
annually to pay the cost of care at regional heart 
centers that will provide surgical and hospital care 
for “blue babies.” The first such center is already in 
operation at the Grace-New Haven Community Hos- 
pital in Connecticut. About 100 children per year, re- 
ferred by doctors, parents, or other individuals or 
groups, can be cared for. 


With a fund of $25,000 bequeathed it by Newcomb 
Cleveland, anonymous donor of its annual Thousand 
Dollar Prize, for “a notable contribution to science,” 
the AAAS will continue to make the award under the 
name of The Newcomb Cleveland Prize. 


The Ford Foundation will support, by an initial 
allocation of $5,000,000, a program of overseas proj- 
ects for the “development and better use of economic 
resources,” beginning with India and Pakistan. Paul 
G. Hoffman, John Cowles, Chester C. Davis, John B. 
Howard, and Paul B. Helms recently toured Europe 
and Asia in search of projects that “cannot be financed 
by local governments or by our government, but that 
will promote understanding and reduce tensions” 
among nations. 


Rockefeller Foundation grants for the second quarter 
of 1951 totaled $4,771,788. The International Press 
Institute, organized in Paris last May, will receive 
$120,000 for operating expenses over a three-year 
period, with an additional sum of $150,000 being 
given by the Ford Foundation for the same purpose. 
The institute’s immediate objectives are the safe- 
guarding of freedom of the press and the achievement 
of understanding among peoples. One of the largest 
grants went to Indiana University, which will receive 
$200,000 for research in genetics under H. J. Muller, 
Tracy M. Sonneborn, and Ralph E. Cleland. More 
than half a million dollars will support projects in 
medicine and public health in the U. 8. and foreign 
countries; $1,193,250 went to the social scien2es, 
$112,430 to the humanities, and another half a million 
to the natural sciences. 


Swift & Company has approved grants-in-aid total- 
ing $140,000 for the support of long- and short-term 
scientific studies in agriculture and human nutrition. 
Twenty-two universities and other research institutions 
in the U. S. and Canada will share in the 29 grants. 
Among the agricultural studies, which may cover a 
five-year period, are the Southern Great Plains Feed- 
ing Project, and support of the journal Biological 
Abstracts. Institutions receiving aid for studies in 
human nutrition, which will extend over one year and 
are renewable, include the University of Florida, for 
an investigation of the relation of newly discovered 
vitamins to growth; Washington University, for a 
study of protein requirements in old age; and the 
University of Rochester, where Lloyd J. Filer, Jr., of 
the School of Medicine and Dentistry, will study the 
role of iron in the metabolism of infants. The recent 
awards bring this year’s total to $160,000. 
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Meetings and Elections 


The American Foundation for the Blind has elected 
the following new trustees: Deane W. Malott, J. P. 
Morgan 2nd, F. E. Davis, and Roy Kumpe. M. C. 
Migel, chairman of the board, William Ziegler, Jr., 
president, and other foundation officers were re- 
elected. 


At the annual meeting in Cleveland of the Ameri- 
can ‘Home Economics Association Elizabeth S. Herbert 
was elected president. Vice presidents elected were 
Catherine Dennis, Olga Brucher, and Beulah Gillaspie. 
Jessie MeQueen was elected recording secretary, and 
U. Vivian Crow treasurer. Patricia Doyle, of the Uni- 
versity of Omaha, assumed office as president of the 
undergraduate group affiliated with the association. 


A Canadian Psychiatric Association was organized 
at a meeting in Montreal last June. Officers elected for 
1951-52 are: president, Robert O. Jones; vice presi- 
dent, Charles G. Stogdill; secretary, John P. S. Cath- 
cart; and treasurer, R. C. M. Hamilton. Each province 
is represented by a director. 


The second Conference on Coastal Engineering will 
to be held at the Rice Hotel, Houston, Texas, Nov. 7- 
10 for the purpose of summarizing current informa- 
tion and techniques for engineers engaged in the de- 
sign, construction, operation, and maintenance of 
coastal works. Southwest Research Institute is spon- 
soring the conference, with the cooperation of the 
University of California, Texas A & M Research 
Foundation, The Rice Institute, the University of 
Houston, and the Houston branch of the ASCE. 
Information and programs may be obtained from 
Charles E. Balleisen, Southwest Research Institute, 
8500 Culebra Rd., San Antonio 6. 


The annual meeting of the Electron Microscope So- 
ciety of America will be held in Franklin Hall of the 
Franklin Institute, Philadelphia, Nov. 8-10. Besides 
contributed papers and a display of electron micro- 
graphs and commercial exhibits, there will be a sym- 
posium on “Elementary Electron Optics and Factors 
Affecting the Electron Microscopical Image.” Pro- 
grams and abstracts will be available from T. G. 
Rochow, American Cyanamid Company, Stamford, 
Conn. 


The annual meeting of the International Council of 
Women Psychologists in Chicago this month will fea- 
ture a panel on “Children Around the World.” Helen 
L. Koch will be moderator, and Doris T. Allen, Hilde- 
gard Durfee, David Kopel, Elizabeth Morris, and 
Marjorie Page Schauffler will participate in the dis- 
cussion. 


Charles L. Brown, dean of Hahnemann Medical Col- 
lege, and Charles E. Kossmann, of New York Univer- 
sity Medical School, have been appointed as chief 
consultant in internal medicine and in cardiology, re- 
spectively, on the Board of Central Office Consultants 
of the Veterans Administration. 
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The first international conclave of its kind, the 
World Metallurgical Congress, to be held in Detroit, 
Oct. 14-19, as part of the 250th anniversary of the 
Michigan city, expects approximately 400 foreign 
“conferees” to arrive in the U. S. about Sept. 15. The 
American Society for Metals, sponsor of the congress 
and the National Metals Exposition and Congress, is 
arranging study tours of American industry for the 
foreign visitors both before and after the congress, in 
cooperation with ECA and OEECC, in which some 150 
plants in 13 states and 57 cities will be visited. Zay 
Jeffries, former vice president of General Electric, 
and a past president of the American Society for 
Metals, has been appointed director general of the con- 
gress. For information concerning the meeting, write 
to Wm. H. Eisenman, 7301 Euclid Ave., Cleveland, 
Ohio. 


Miscellaneous 


The Hacker Foundation for Psychiatric Research: 


and Education has moved to new and larger quarters 
at 160 Lasky Drive, Beverly Hills, Calif. In its new 
quarters the foundation will initiate a research pro- 
gram and offer seminars and lecture courses on psy- 
chiatry and allied subjects to interested community 
groups. Esther Murray, executive director of the 
foundation, will supply further information. 


Elsevier Press has moved its main office from New 
York to 402 Lovett Blvd., Houston 6, Texas, although 
a branch will remain at 445 Park Ave., New York 22. 
Commonwealth Fund of New York books in the future 
will be issued through Harvard University Press, 
which will handle manufacturing, sales, promotion, 
and distribution. A new joint publishing venture, the 
University of Kansas City Press-Twayne Publisher, 
has been organized as a medium for belles-lettres and 
works of scholarly interest. Pacific Book and Supply 
Corporation, which will export books, periodicals, and 
office and school supplies to Indonesia, has opened a 
New York office at 667 Madison Ave. Five tons of 
books have already been shipped to the Pacific area 
office. The University of Texas Press will publish a 
reprint of Ashbel Smith’s account of the yellow fever 
epidemic in Galveston in 1839, which will include 4 
biographical sketch of Smith and a general account of 
the development of knowledge regarding the control 
of yellow fever. Ashbel Smith (1805-86) was 
founder of the University of Texas and the first 
chairman of its Board of Regents. 


Science writers are invited to write or wire to 
Westinghouse Awards, 1515 Massachusetts Ave., 
N.W., Washington 5, D. C., for details of the 
annual $1,000 AAAS-George Westinghouse Sci- 
ence Writing Awards for both newspaper and 
magazine writers. Nominations for the awards 
are also invited. Deadline for receipt of entries, 
which must be made in triplicate, is Oct. 8. 
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Two grants have been made by the Damon Runyon 
Memorial Fund for Cancer Research to the University 
of Texas Medical Branch, Galveston, one to the 
Pharmacology Laboratory for work under the direc- 
tion of George A. Emerson, and one to the Tissue. 
Culture Laboratory for work under the direction of 
Charles M. Pomerat. 


The National Science Foundation Program’ 


The National Science Foundation program, for its 
first year of operations, is based on the modest budget 
of $14,000,000 which the President recommended. Al- 
though scientists generally wiil agree that this amount 
would fall far short of meeting the total national need 
for increased support of basic research and education 
in the natural sciences, it nevertheless affords the op- 
portunity for a sound approach to the problem. That 
such an approach should be made is all the more im- 
portant in a time of national emergency. 

On the basis of a preliminary survey of the need, 
the foundation planned to allocate $8,155,000 for the 
support of basic research in the medical, biological, 
mathematical, physical, and engineering sciences, and 
$5,060,000 for the training of scientific personnel 
through the award of graduate and postgraduate 
fellowships. 

The smallest portion of the budget, $785,000, has 
been earmarked for the development of national re- 
search policy and for operating expenses. The $50,000 
specifically set aside for policy development in no 
sense reflects the degree of importance that attaches 
to this function. But the National Science Board and 
the foundation staff as well feel that a comprehensive 
policy can only be realized as a result of the meeting 
of many minds, ineluding those of both scientists and 
laymen. The foundation will wish to draw upon the 
experience and the counsel of individuals and of 
groups representative of a broad cross section of 
American science and education, but it is not con- 
templated that this process will involve a large ex- 
penditure of funds. Every effort has been made to 
reserve as much as possible of the 14 million total 
for substantive operations. 

Funds for the support of research were planned for 
allocation as follows : $3,913,000 for the mathematical, 
physical, and engineering sciences; $2,600,000 for the 
biological sciences; and $1,300,000 for the medical 
sciences. This breakdown follows the organizational 
pattern of the technical divisions prescribed by the 
Act. Consideration of specifie proposals in these areas 
has been made contingent upon action by Congress 
in appropriating funds. The foundation must also 
complete the staffing of the technical divisions before 
it will be in a position to evaluate research proposals 
in all areas against the necessary background of in- 

1As this issue of ScimNce goes to press, the program dis- 
cussed by Dr. Waterman appears more remote than he knew. 
The House Appropriations Committee has cut the NSF bud- 
get from $14,000,000 to $300,000. Whether the cut will be 


restored in the Senate, or will survive conference if it is 
restored, is problematical.—Editors. 
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formation on the current status of research in a 
given field. 

Those loyal friends of the foundation who have 
faithfully followed its fortunes through the uneer- 
tain years of its inception. and- whe therefore are the 
ones most interested in seeing it get under way will 
nevertheless be the first to recognize that worth-while 
research programs do not spring fully planned from 
the head of any one man. Support that is to be mean- 
ingful must be given to investigators for work in 
promising areas, and such judgments should not be 
rendered hastily or without opportunity for review 
of the entire field. 

A steady stream of basic research proposals has 
been flowing in all summer. There has been general 
progress throughout all the subject areas in the 
formulation of a suppori program, but the program 
in biological sciences is furthest along. John Field, 
assistant director for the biological sciences, who is 
on leave of absence as chairman of the Department 
of Physiology of the University of California at Los 
Angeles, was the first of the division heads to join 
the staff. 

In the other major area of pragrammatic opera- 
tions—fellowships and scholarships—there are fortu- 
nately fewer problems to be met in getting under 
way. Under the guidance of Harry Kelly, assistant 
director for scientifie personnel and education, the 
foundation hopes to launch a pilot program of re- 
search fellowships in the natural sciences at the be- 
ginning of the winter term in 1952, on the basis of 
approximately 10 per cent of the funds authorized 
by Congress for the 1952 fiscal year fellowship pro- 
gram. 

The decision to give immediate attention to the 
fellowship program is based on the obvious impend- 
ing shortages of trained scientific manpower. Not only 
is there complete agreement among government agen- 
cies, scientific and technical societies, and other inter- 
ested groups that severe shortages exist in varying 
degrees in every field requiring scientific specialized 
training, but these are expected to become more acute. 

Although the foundation is authorized in its legis- 
lation to award both scholarships and fellowships, the 
decision to begin with the fellowship program was 
made because additional training at the graduate and 
postdoctoral levels would have the most immediate 
effects upon the scientific manpower supply. In order 
to make it possible to award some fellowships as early 
as January 1952, the foundation planned to contract 
with the National Academy of Sciences to utilize the 
experience and facilities of the National Research 
Council in publicizing the program, receiving appli- 
cations and testing and screening the candidates for 
the final selection by the National Science Foundation. 
Criteria for the selection of the candidates will be 
established by the foundation, which will present the 
names of the proposed fellows to the National Science 
Board for final review and approval. Ability will be 
the primary basis for selection. 

Dr. Kelly and his staff also have interesting plans 
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looking to vays and means of according recognition 
to teachers of science for their accomplishments and 
of providing opportunities for them to keep up to 
date with findings in research. 

Other items for which the foundation contemplates 
support in 1952 fall generally in the area of research 
administration. Research and development planning 
has been hampered to a very considerable extent by 
the lack of complete, current, and reliable statistics 
regarding the scientific population. Under the terms 
of the National Science Foundation Act, the founda- 
tion is directed “to maintain a register of scientific 
and technical personnel and in other ways provide 
a centrai ciearinghouse for information covering all 
scientific and technical personnel in the United States, 
including its territories and possessions.” Toward this 
end the foundation budgeted $156,000 for the main- 
tenance of the National Scientific Register during 
1952. The register, which for the past year has been 
operating under the U. S. Office of Education, is 
proving extremely useful for scientific manpower 
studies needed for the defense mobilization program. 

Another item under the general category of research 
policy development and services, the dissemination of 
scientific information, is one that I believe will com- 
mand the widespread interest of scientists. Here is a 
problem common to all scientists and to all disciplines, 
which has only recently begun to take on the character 
of an independent entity worthy of research in its own 
right. One of the earliest explicit definitions of the 
problem was set forth by Vannevar Bush in his 
article entitled “As We May Think”: 

The difficulty seems to be, not so much that we publish 
unduly in view of the extent and variety of present day 
interests, but rather that publication has been extended 
far beyond our present ability to make real use of the 
record. The summation of human experience is being 
expanded at a prodigious rate, and the means we use for 
threading through the consequent maze to the momen- 
tarily important item is the seme as was used in the days 
of square-rigged ships (Atlantic Monthly, 176, [1], 
[July 1945]). 


The frustration of the scientist who tries to keep 
even reasonably abreast of current developments in 
his field is measurable to some extent by the volume of 
publication, The Science Division of the Library of 
Congress estimates that the library receives 40,000 
different scientific and technical periodicals a year. 
Based on a representative sampling of the 40,000, the 
division estimates a total number of about 272,000 
issues. There are approximately 10.7 articles per issue, 
so that a total of something like 2,900,000 scientific 
and technical articles is received in a year. These, of 
course, are in every language, so that in addition to 
problems of indexing and abstracting, there are also 
problems of translation. Nor do these figures neces- 
sarily suggest the total extent of existing material 
even in the field of periodicals. The library estimates 
that Poland alone, for example, publishes 106 scien- 
tific and technical journals, of which the library re- 
eeives only a small fraction. Nor does this mention 
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of the literature problem make any reference to books 
or to the now really formidable volume of technics! 
reports, many of which are never formally published 
or are given small circulation hy government agencies, 
and therefore are unknown to cataloguers, bibliog. 
phers, and indexers. 

Dr. Bush suggests that the time has come for g¢- 
ence to apply the highly developed tools of the present 
day to its own problems. Funds allocated by the Na- 
tional Science Foundation for scientific information 
contemplate a thorough examination of the problen 
and the exploration of new methods for coping with 
the volume. 

The foundation has active interest, also, in another 
major medium for the exchange of information: inter. 
national congresses and meetings. Recognizing the in- 
portance to American science of representation at sig. 
nificant international gatherings, the foundation bud- 
geted $60,000 for the purpose of enabling some 60-9) 
scientists to attend such meetings. 

Another important activity which now looks to the 
National Science Foundation for support is the Inter- 
departmental Committee on Research and Develop- 
ment. This committee, which has operated as a coordi- 
nating body for the scientific agencies of the govern- 
ment, is part of the over-all pattern for the adminis- 
tration of research in the federal government con- 
templated by the President’s Scientific Research Board 
in its Report to the President. The foundation budget 
included $26,000 to cover the salaries of the committee 
secretariat in 1952. 

The terms of reference envisaged for the National 
Science Foundation by the authors and supporters of 
its legislation are broad and far-seeing. The conditions 
covering both the support of research and the award 
of fellowships and scholarships were drawn with full 
appreciation of the impossibility of charting, except 
in very general terms, the pursuit of the unknown and 
the schooling of the creative mind. Those who were 
apprehensive lest government support of research 
should bring with it the threat of thought-control or 
excessive burdens of administrative accountability 
have noted with gratification that the National Science 
Foundation Act recognizes the global scope of science, 
the unpredictability of basic research, and the desir- 
ability of permitting the scholarly investigator to pur- 
sue the natural inclinations of his interest without the 
necessity of economic sacrifice. 

It is to be hoped that the National Science Founda- 
tion will have the opportunity to make full use of this 
effective legislative implement for the continuing re- 
plenishment of the store of scientific knowledge. There 
is universal acknowledgment that the maintenance of 
scientific supremacy is essential for national survival, 
but what must also be recognized is that more than 
ever in times of emergency the sources of scientific 
progress must be strengthened and nourished. The 
National Science Foundation can and should make an 
important contribution to this vital aspect of national 
defense. 

T. WATERMAN 
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PHYSICAL BIOCHEMISTRY 


Second Edition, by Henry B. Butt, Northwestern University Medical School. 
This new edition features a “relentless emphasis upon the interrelationship of the 
physical and the biological sciences and upon the value of a thorough understand- 
ing of purely physical phenomena in studying and interpreting biological systems.” 
It includes latest information on modern methods and equipment. 1951. 355 pages. 
$5.75. 


THE FORMATION OF MINERAL DEPOSITS 


By Avan M. Bateman, Yale University. This is the first book to present a co- 
ordinated and integrated treatment of the origin of all mineral deposits—in simple 
language. Fundamental information is offered on the various means by which 
deposits that yield our mineral wealth have been formed and how they occur. A 
brief glossary explains technical terminology. 1951. 371 pages. $5.50. 


FUNDAMENTALS OF SOIL SCIENCE 


Second Edition, by C. E. Mmiar and L. M. Turk, both at Michigan State College. 
In this clear, well-organized presentation, the authors integrate new concepts 
with the basic problem—how to use the soil to best advantage. New features in- 
clude a timely chapter on Soil Conservation and colored illustrations dealing with 
nutrient-deficiency symptoms. 1951. 510 pages. $5.50. 


INTRODUCTION TO NUMBER THEORY 


By Trycve NaceELL, University of Uppsala. Offers a brief introduction to the 
most important results in the elementary theory of numbers. Many results and 
methods never previously published in book form are included; among them is 
Atle Selberg’s elementary proof of the prime number theorem. 1951. 309 pages. 
$5.00. 


FORESTRY IN FARM MANAGEMENT 


Second Edition Revised by R. H. WestveLp, University of Missouri. New research, 
new techniques, new developments, and new trends have revitalized this edition of 
a very successful book. It covers all phases of farm forestry and is applicable to all 
sections of the United States. Up-to-date information is given on power saws and 
tree planting machines; preservatives; shearing techniques; cutting, logging, soil 
preparation and slash disposal. 1951. 340 pages. $5.00. 


ELEMENTS OF PLANT PROTECTION 

By Louis Pyenson, Long Island A & T Institute. Brings together vital informa- 
tion on such plant pests as insects, rodents, birds, weeds, etc. Stressing the “know 
why” as well as the “know how” of this subject, this book fully covers plant pro- 
tection from the standpoint of organisms, chemicals, practices, equipment, and 
principles. 1951. 536 pages. $4.96. 


Send now for on-approval copies 


440 Fourth Avenue New York 16, New York 
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SPECIAL RESEARCH 
BIOCHEMICALS 


Arterenol (nor-adrenaline) 
Bilirubin 
Blood Fibrin 
Cadaverine 
Calcium Phytate 
Cholesterol U.S.P. 
Girards “T” Reagent 
Glutaric Acid 
Glutathione 
Glycogen 
Histamine (Free Base) 
Histamine C. P. Dihydrochloride 
Histamine Diphosphate, U.S.P. 
Inosinic Acid (barium salt) 
Inositol Hexaphosphoric Acid 
Ketoglutaric Acid, alpha 
d Lactic Acid C.P. (Sodium Salt) 
d Lactic Acid (free) 

d Lactic Acid (Zinc Salt) 
Lauroyl Choline Chloride 
Malonitrile 
Methyl! Cholanthrene 
Myristol Choline Chloride 
Ninhydrin 
Para-aminosalicylic acid 
Phytic Acid 
Protamine Sulfate 
Pyridine-3-Sulfonic Acid 
Saponin (Purified) 
Sodium 2, 6, Dichlorophenolindophenol 


Sodium Glycerophosphate, beta 
Tyramine Hydrochloride 
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Enzymes, Microbiological and Bacterio- 
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CHAGRIN FALLS, OHIO , 


Publications Received 


Acculturations and Material Culture—I. George | 
Quimby and Alexander Spoehr. Chicago Natura] Hig 
tory Museum, Chicago. July 17, 1951. $1.00. 

Biological Investigations in Mexico. Edward Alphonso 
Goldman. Smithsonian Institution, Washington 25, 
D. C. July 31, 1951. $4.50. 

Cruz das Almas: A Brazilian Village. Donald Pierson, 
Smithsonian Institution Institute of Social Anthro. 
pology Pub. No. 12. GPO, Washington, D. C. 1961, 
$1.50. 

The Determination of Uranium in Ores—Fluorophoto 
metric Method. Memo. Ser. No. 114. J. B. Zimmer. 
man. Dept. Mines Tech. Surveys, Mines Branch, Of 
tawa, Canada. June 1951. 

The Drug Plants of Illinois. Leo R. Tehon. Cir. 44. Il 
Natural History Survey Div., Urbana. July 1951. 
Experiment in Dental Care: Results of New Zealand 
Use of School Dental Nurses. J. T. Fulton. WHO 
Inter. Doc. Div., Columbia Univ. Press, New York 
1951. $1.00. : 
The First Ten Years 1941-1951, Viking Fund, Ine, 

New York. 

The Fundamental Aspects of Lubrication. Ann, N, Y, 
Acad, Sci., Vol. 53, Art. 4. O. A. Beeck et al. 1951 
$4.00. Specific Methods of Analysis. Ann. N. Y. Acad. 
Sci., Vol. 53, Art. 5. J. B. Bateman et al. N. Y. Acad 
Sciences, New York, July 20, 1951. $2.50. 

Frustration in Adolescent Youth. Bull. 1951, No. 1. David 
Segel. GPO, Washington, D. C. 1951. 25¢. 

Guide of Scientists in Indonesia. 2nd ed. Bull. No. 10. 
Organization for Scientific Research, Merkeka Selatan 
11, Pav., Djakarta. Jan. 1951. 

Ice Creams and Other Frozen Desserts. J. H. Frandsen 
and D. H. Nelson. J. H. Frandsen, 92 High St., Am- 

 herst, Mass. 1951. $5.25. 

Physikalische Berichte. Vol. 30, No. 2. Akademie-Verlag, 
Berlin, Feb. 1951. DM 8. 

The Potato Moth Gnorimoschema operculella (Zell.) 
and its Control in Australia. G. A. H. Helson. Bull. 248. 
1949. The Physical Measurement of Quality in Canning 
of Peas, L. J. Lynch and R. 8. Mitchell. Bull. 254. 1950. 
Commonwealth Scientific and Industrial Research Or- 
ganisation, Melbourne, Australia. 

Proceedings of the First Research Conference on Psycho- 
surgery. USPHS Pub. No. 16. GPO, Washington %, 
D. C. August 1951. $1.00. 

Principles of Civil Defense Operations. Fed. Civil De 
fense Admin. Pub. AG-8-1. July 1951. 20¢. The Warden 
Service. Fed. Civil Defense Admin. Pub. AG-7-1. Aug. 
1951. 20¢. Water Supplies for Wartime Fire Fighting 
Fed. Civil Defense Admin. Pub. TM-9-1. July 1951 
10¢. GPO, Washington 25, D. C. 

Quinine: The Story of Cinchona. 15 pp. Illus. Malaria, 
Chills and Fever; Ague. 8 pp. Illus. Technique of Blood 
Examination. 24 pp. Illus. Quinine for Relief of Night 
Cramps. 8 pp. Quinine and Quinidine Formulary. Ret. 
ed. 36 pp. Cinchona Products Institute, Inc., P. 0. Bor 
368, Radio City Station, New York. Free to schools. 

Report and Recommendations of the Panel on Com 
munity Operations on Oak Ridge and Richland. GPO, 
Washington 25, D. C. August 9, 1951. 35¢. 

Some General Considerations in the Natural Ventile 
tion of Buildings. Research Rept. No. 22. William W. 
Caudill et al. Texas Eng. Expt. Sta., College Station 


Feb, 1951. 
Science, Vol. 
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3718 NORTHERN BLVD. 
LONG ISLAND CITY 


Meetings & Conferences 


Sept. 8-12. Ecological Society of America. University of 
Minnesota, Minneapolis. 

Sept. 9-14. International Gerontological Congress. Hotel 
Jefferson, St. Louis. 

Sept. 10-12. American Institute of Biological Sciences 
(Annual). University of Minnesota, Minneapolis. 
Sept. 10-12. Mycological Society of America. University 
of Minnesota, Minneapolis. ‘ 
Sept. 10-13. International College of Surgeons, U. §. 
and Canadian chapters (Annual). Civie Opera House 

and Palmer House, Chicago. 

Sept. 10-13. International Congress of Pure and Applied 
Chemistry. New York. 

Sept. 10-14. Instrument Society of America. Sam Hous 
ton Coliseum, Houston, Tex. 

Sept. 12-14. American Fisheries Society (Annual), 
Rochester, New York. 

Sept. 12-14. National Petroleum Association. Hotel Tray- 
more, Atlantic City. 

Sept. 13-15. American Society of Limnology and Ocean- 
ography (Annual). Rochester, N. Y. 

Sept. 14-15. International Union of Pure and Applied 
Chemistry, Washington, D. C. 

Sept. 16-20. Midwest Seminar of Dental Medicine (An- 
nual). Baileys Harbor, Wis. 

Sept. 17-20. American Hospital Association (Annual). St. 
Louis. 

Sept. 17-21. Conference on Industrial Experimentation. 
Columbia University, N. Y. 

Sept. 18. International Symposium on Chemistry of 
ACTH, sponsored by Armour and Company. Palmer 
House, Chicago. 

Sept. 25-28. American Roentgen Ray Society. Washing- 
ton, D. C. 

Sept. 25-28. American Society of Mechanical Engineers 
(Fall). Hotel Radisson, Minneapolis. 

Sept. 26-28. National Metal Trades Association. Palmer 
House, Chicago. 

Sept. 29. Society for Clinical and Experimental Hypnosis 
(Annual). New York Academy of Sciences, New York. 

Sept. 29-Oct. 5. American Society for Metals. Detroit, 
Mich. 

Sept. 29-Oct. 5. American Welding Society. Detroit, Mich. 

Oct. 1-3. Association of Official Agricultural Chemists. 
Shoreham Hotel, Washington, D. C. 

Oct. 1-4. Industrial Packaging and Materials Handling 
Exposition (Annual). Public Auditorium, Cleveland. 

Oct. 3-4. Association of American Feed Control Officials. 
Shoreham Hotel, Washington, D. C. 

Oct. 3-5. American Institute of Mining and Metallurgical 
Engineers (Annual). Oklahoma Biltmore, Oklahoma 
City. 

Oct. 3-6. National Society for Crippled Children and 
Adults (Annual). Palmer House, Chicago. 

Oct. 4—6. American Physical Society, Division of Electron 
Physics. Conference on Gaseous Electronics, G-E Re- 
search Laboratory, Schenectady, N. Y. 

Oct. 5. American Crystallographic Association, Michigan 
chapter. University of Michigan, Ann Arbor. 

Oct. 5. Association of American Fertilizer Control 
Officials. Shoreham Hotel, Washington, D. C. 

Oct. 5-6. Ohio Mineral Industries Conference (Annual). 
Ohio State University, Columbus. 

Oct. 6. Association of Economie Poison Control Officials. 
Shoreham Hotel, Washington, D. C. 
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PERSONNEL PLACEMENT 


YOUR ad here reaches over 32,000 foremost scientists 
in the leading educational institutions, industrial 
laboratories, and research foundations in the S. 
and 76 foreign countries—at a very low cost 


CLASSIFIED: 15¢ per word, minimum charge $3.00 Use of 
Box Number counts as 10 additional wor 
DISPLAY: $17.50 per inch, no charge for Box Number. 


Correct ment to SCIENCE must 
ineertion usually made 2 or 3 weeks after receipt of ad. 


SCIENCE @ 1515 Mass. Ave., N.W., Wash. 5, . c. 


Histochemist: Research Institute on campus leading midwest uni- 
aa | has ss position open now. Excellent opportunity, Box 
596, SCIENCE 8/31 


Ph.D. or M.D. with training in virological research. No routine 
diagnostic work. Interest and experience in poliomyelitis and other 
neurotropic viruses desirable. Animal and serological work. Full 
time research with early opportunity to direct laboratory. Box 
600, SCIENCE. Xx 


POSITIONS WANTED 


Bacteriologist-Immunologist-Virologist, Ph.D. Broad teaching, re- 
search and administrative experience, here and Orient. Publications. 
Desires teaching-research professorship. Box 599, SCIENCE. 10/7 


Pharmacologist, desires relocation. Experience teaching and re- 
search. Publications; administrative ability. Box 1, SCIENCE. X 


Positions Wanted: 

(a) Research Director; Physician (Ph.D. Pharmacology, Physi- 
ology); four years’ teaching experience; eight years, director, re- 
search foundation; (b) sical Chemist; Ph.D. three years’ 
teaching; eight years, chief physicist, industrial company. For 
further information, please write Division, Medical 
(Burneice Larson, Director) Palmolive Building, Chicago. 


OPEN 
STUDENTS—EMPLOYERS 


Take advantage of the summer months with part-time posi- 
tions. Students seeking valuable practical experience and em- 
ployers in need of additional help can secure thru a low- 
cost, effective classified ad in SCIENCE. ; 


The MARKET PLACE- 


BOOKS @ SERVICES @ SUPPLIES @ EQUIPMENT 


YOUR ad here reaches over 32,000 foremost scientists 
in the leading educational institutions, industrial 
laboratories, and research foundations in the U. S. 
and 76 foreign countries—at a very low cost 
CLASSIFIED: 20¢ per word, minimum charge $5.00. Use of 
Box Number counts as 10 additional words. Correct 
payment to SCIENCE must accompany ad. 
DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent onac ~~ 2 account basis 
—providing satisfactory credit is establis 
Single insertion $17.50 per inch 
7 times in 1 year 16.00 per inch 
13 times in 1 year 
26 times in 1 year 
52 times in 1 year 11.00 per inch 
For PROOFS on display ads, copy must reach SCIENCE 4 
weeks before date of issue (Friday of every week). 


Positions Open: 

(a) Physician or Ph.D. with physiological background and bio- 
chemical training; important research post with one of major 
pharmaceutical companies. (b) Supervisor of production; small but 
well established company; broad experience in production of vari- 
ous pharmaceuticals required ; opportunity for interesting career. 
(c) ) reine associate in virolog should be trained in general 
basic techniques of virology tae A tissue culture; teaching op- 
portunity; state university. (d) Bacteriologist to direct research 
department, chemical laboratories; East. (e) Histopathologist; 
preferably experienced in research on tumor pathology; research 
post; agricultural college. (f) Director, pharmaceutical research 
physician with scientific background required ; pharmaceutical com- 
pany; Midwest. (g) Research Associate; preferably Ph.D. or M.D. 
with special interest in bacteriology or zoology; training in tissue 
culture or endocrinology advantageous; medical school department 
of obstetrics-gynecology. S8-5 Science Division, Medical Bureau 
(Burneice Larson, Director) Palmolive Building, Chicago. x 


YOU can TELL and SELL 
over 32,000 top scientists 
here .. . at a very low cost. 


Your sales message in an ad this size costs coir ss .75 at the 
one-time rate—less for multiple insertions. An results !— 
well, here’s what one of the many satisfied advertisers in 
SCIEN NCE has to say... 


“SCIENCE is consistently our most 
medium. Business secured solely thru SCIENCE ads 
has been the backbone of our success in this field.” 


“We carry a considerable amount of advertising in 
various periodicals but none is so productive of re- 
sults as SCIENCE.” 


to the of SCIENCE in increasi 


t, Sales, and PROFITS—send your “Copy” NO 
nord = for Soother information and Rate card No. 27B. 


SCIENCE weekly reaches over 32,000 top scientists 
1515 Mass. Ave., N.W., Wash. 5, D. C. 


It's Quick, Easy, Fun to Learn a Language by LINGUAPHONE 


At home learn to speak Spanish, French, German, Russian, Asiatic— 
any of 29 languages by Linguaphone Conversational Method. Save 
time, work, money. Send for FREE book today. 

Approved for VETERANS’ Training 


LINGUAPHONE INSTITUTE @ 8408 Rockefeller Plaza, New York 20 


Green Seed-Beds (1942). The essay which started an agricultural 
revolution in the cornbelt. 10th Anniversary Edition, $1.50. Mor- 
tis J. Spivack, Ellenville, N. Y. 


Your sets and files of scientific journals 

are needed by our library and institutional customers. Please ont 

us lists and description of periodical files you are pa | ot 

at high market prices. Write Dept. A3S. is CANNE ING. 
19, 


SCIENTIFIC BOOKS and PERIODICALS WANTED | 
Complete libraries—Sets and runs—Single titles 
Also, please send us your want lists. 
STECHERT-HAFNER, Ine, 
31 East 10th St., New York 3 


libraries and smaller 
and BOOKS collections wanted. 


WALTER j. JOHNSON @ 125 East 23rd St., New York 10, N, Y. 


LOOK AROUND... ise na 


d advertisers using small-space ads regu 
in Cees every issue of SCIENCE—proof that these small ads 
get results! If you have a product or service of interest to scientists, 
why not take advantage of this low-cost means of increasing your 
profits! See page 16 for rates & information. 


WANTED TO PURCHASE .. . | Sets and runs, foreign 


SCIENTIFI PERIODICALS and domestic. Entire 


16 
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MARKET PLACE 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


YOUR ad here reaches over 32,000 foremost scientists 
in the leading educational institutions, industrial 
laboratories, and research foundations in the Ss. 
and 76 foreign countries—at a very low cost 

CLASSIFIED: 20¢ per word, minimum charge $5.00. Use of 
Box Number counts as 10 additional words. Correct 
payment to SCIENCE must accompany ad. 

DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a charge account basis 

—providing satisfactory credit is established 


Single insertion $17.50 per inch 


7 times in 1 year 16.00 per inch 
13 times in 1 year 14.00 per inch 
26 times in 1 year 12.50 per inch 
52 times in 1 year 11.00 per inch 


For PROOFS on display ads, copy must reach SCIENCE 4 
weeks before date of issue (Friday of every week). 


PROFESSIONAL SERVICES 
New Food Ingredients - New Drugs 
ANIMAL TESTS 


Analyses - Consultation Research 


LaWall & Harrisson 


——e RESEARCH 
@ CONSULTATION 


Biological, Nutritional, Toxicological Studies 
for the Food, Drug and Allied industries 


48-14 33rd Street, Long Island City 1,N.Y. 


@ ANALYSES 


SUPPLIES AND EQUIPMENT 


White SWISS Mice 20c =: 


Rabbits, Cavies, White Rats, Ducks, Pigeons, Hamsters 
Write « J. E. STOCKER + Ramsey, N. J. 


L-PROLINE—Hydroxyproline, L-Methionine 
@ AMINO ACIDS e BIOCHEMICALS 
@ PRE-MIXED MICROBIOLOGICAL ASSAY MEDIA 
H. M. CHEMICAL COMPANY, LTD. 
144 North Hayworth Avenuc Los Angeles 48, California 


STAINS 


STARKMAN Biological Laboratory © 451 Sloor St.. 


All Amino Acids (natural, synthetic, unnatural), 
Rare Sugars, Biochemical Products, Reagents, New Pharma- 
ceuticals in stock. Write or phone PLaza 7-8171 for complete 
price list. 


BIOS LABORATORIES, INC. West 


OCT. 


@ Both the editorial and advertising pages of this 
special issue will feature an unusually interesting 
and comprehensive review of the latest develop- 
ments in scientific instruments and equipment. It 
will be of direct interest to the more than 33,000 
readers of SCIENCE. 

@ Send your advertising copy now. Regular rates apply. 


THE E PANRAY CORP. 
340 CANAL ST., NEW YORK 13 


@ Microanalysis (C, H, N, S, Ete.) 
@ Custom Organic Syntheses 
@ Chemotherapeutics 

@ Sponsored Research 


A NEW ANALYTICAL REAGENT 
For Derivatives of Polynuclear Hydrocarbons and 
other Substituted Polynuclear Ring Systems. 
2,4,7-TRINITROFLUORENONE 
(J. Am. Chem. Soc. 68, 1727, 69, 1225) 
Easier and more stable than corresponding picrates. 


DAJA LABORATORIES — 511 Lancaster St. 


Leominster, Mass. 


SUPPLIES AND EQUIPMENT 


j~~PLANT NUTRIENT TABLETS-———— 


. «+ for Plant Culture 
Each tablet contains one gram of a nutrient. Saves the time 
of weighing out each ingredient for each experiment. 
For Experiment Stations, hydroponics, high school 
and college classes in botany, etc. 
Write for leaflet PN-S 
| CARGILLE SCIENTIFIC INC., 118 Liberty St., New York, N. Y. 
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automatic Washers 


for Pipettes * Animal Cages * Laboratory Glassware 


Please state your requirements 


HEINICKE Instrument Corp. 


August 31, 1951 


HYPOPHYSECTOMIZED 


RATS 


a to all points via Air Express 


For further information write 
HORMONE ASSAY LABORATORIES, Ine. @ 5th 


Are YOU seeking... 


a new position, or new personnel? 


replies received from ONE 
classified ad in SCIENCE... 
Your ad here will get results! 


Send your ad NOW! 
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| GLASS ABSORPTION 


made 
by 


CELLS 


ards—Klett Reagents. 


Makers of Complete Electrophoresus Apparatus 


SCIENTIFIC APPARATUS 
Klett-Summerson Photoelectric Colorimeters— 
Colorimeters — Nephelometers — Fluorimeters— 
Bio-Colorimeters — Comparators — Glass Stand- 


Bacto 
SENSITIVITY DISKS 


Bacto-Sensitivity Disks are sterile paper disks con- 
taining known amounts of the more commonly em- 
ployed antibiotics. 


Bacto-Sensitivity Disks are used in determining the 
relative sensitivity of microorganisms to antibiotics, 


Bacto-Sensitivity Disks are available in three con- 
centrations of the following antibiotics: 


PENICILLIN STREPTOMYCIN 
CHLOROMYCETIN® TERRAMYCIN 
DIHYDROSTREPTOMYCIN AUREOMYCIN 


DIFCO LABORATORIES 
Detroit 1, Michigan 


Leaflet No. 131 descriptive of Bacto-Sensitivity 


Klett Manufacturing Co. 
179 East 87 Street, New York, 


Disks available upon request 


New York 


H. Trendley Dean 
Robert Weaver 
T. Ockerse 
Philip Jay and 

Francis A. Arnold, Jr. 
Wallace D. Armstrong 


Harold C. Hodge and 
Reidar F. Sognnaes 

F. J. McClure 

B. G. Bibby 


Francis A. Arnold, Jr. 


Abel Wolman 
Published 


7¥2 x 102, clothbound, double column, XI + 111 pages 
FROM THE CONTENTS: 


tion today. $3.50—Cash order price to AAAS members $3.00 


TO: AAAS, 1515 Mass. Ave., N.W. 


Epidemiological Studies in the United States 

Epidemiological Studies in the British Isles and India 

Fluorine and Dental Caries in South Africa 

Epidemiological Aspects of Oral Lactobacillus Counts in Fluoride 
and Non-Fluoride Areas 

Chemical Differences of Caries Susceptible and Immune Teeth 
and a Consideration of Food Sources of Fluorine 

Experimental Caries and a Discussion of the Mechanism of Caries 
Inhibition by Fluorine 

Nondental Physiological Effects of Trace Quantities of Fluorine 

Topical Applications of Fluorides as a Method of Combatting 
Dental Caries 

The Possibility of Reducing Dental Caries by Increasing Fluoride 


Ingestion 
Fluorine and the Public Water Supply 
in 1946, this volume is attracting increasing atten- 


Washington 5, D. C. 


| DENTAL CARIES AND FLUORINE |! City ................ . State ....3 
18 Science, 114 
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Recent additions to Tracerlab’s growing list of radiochemicals are 
given below. Other compounds are available from stock or will be 


synthesized upon request. 


PHN >= 


Glycine-1 and 2-C-14 
di-Alanine-1-C-14 


9. Pyruvamide-2-C-14 ‘ 
10. Palmitic Acid-1-C-14 


di-Phenylalanine-2- and 3-C-14 


dl-Methionine-2-C-14 
dl-Tryptophan-2-C-14 
di-Lysine-2-C-14 
di-Tyrosine-2-C-14 
Succinic Acid-2-C-14 


11. Acetylcholine Bromide 
(Trimethyl-2-acetoxy-eth yl-1,2-C'*- 
ammonium bromide) 


12. Choline Bromide 
13. Diethyl Malonate-2-C-14 


For further information write for Bulletin S-31. 


racerta 


TRACERLAB INC., 


Western Division 

2295 Son Pablo Ave., Berkeley 2, Colifornia 
New York Office 

General Motors Bidg., 1775 B’way, N. Y. 19 
Midwest Office 

LoSolle-Wocker Bldg., 221 N. LoSolle, Chicago 


130 HIGH STREET, BOSTON 10, MASS. 
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for ALL 
these Modern 
Advantages 
Choose an 
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MEDICAL 
MICROSCOPE 


AO Spencer No. N35MH 
Medical Microscope 


os 


a 


ac 


SPENceR 


BUILT-IN ILLUMINATOR, 
optional equipment, 
tilts with microscope, 
furnishes permanently 


adjusted fullfield illu- 


mination. 


AUTOFOCUS facilitates study of slides of 


similar thickness in rapid succession, reduces 
slide breakage, and prevents racking objectives 
into condenser. 


built-on mechanical stage, F 
enables slides to be inter- 
changed without disturb- 
ing stage settings. aa 
CUSTOM TENSION substage and coarse By: 
adjustments may be set to your individual touch. Com 

AMERICOTE OPTICS oe 


(optional), reduce internal re- 
flections and provide better im- 
age contrast. 


Into each new AO Spencer 
Medical Microscope feature after ot 
feature has been engineered to “a 
minimize manipulation and leave 3g 
you more time for productive és ; 
observation. Ask your distributor ; 
for a demonstration, or write ie 
Dept. V5. 


Since we are currently supplying both 
military and civilian needs, instrument 
deliveries cannot always be immediate. 


> a n 


“i 
MES 
‘ 
— 
— 
— 
WA 
4 
American Optical 
INSTRUMENT DIVISION + BUFFALO 15, NEW YORK Day. 


